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Why ADCO? Why Now? An Economic Exploration of Industry Structure for the "Last -
Mile" .in Local Telecommunications Markets, Randy Beard, George Ford, and Larry
Spiwak (published in the Federal Communications Bar Journal, 2002).

This paper explains why the “transition to facilittes” argument is meritless. The
- supply-side economics of local telecommunications prohibits a large number of

facilities-based competitors. This is not true (to the same degree) on the retail side.
‘Much like the current long-distance markets, where about 900 retailers are serviced
over about 7 natonwide fiber networks, industry structure in the local market must
bifurcate into a retail and wholesale segment for real competition to exist.
Unbundling allows CLECs to acquire market share, which then serves as a non-ILEC
demand for local exchange network. Without unbundling, there is not demand for
alternative networks — consumers don’t demand network, carriers do. Without
available and effective demand, the costs of constructing local network can never be
‘recovered — as is evident in the collapse of the segment of CLEC industry which
adopted a “built it and they will come” business plan. The prudent path, made

* possible by unbundling, to “build it after they come.”

Facilities-Based Entrv in Local Telecommunications: An Empirical Investlg_tmn
Randy Beard, George Ford, and Tom Koutsky

This paper shows, using econometrics, that the deployment of end-office switching

“by CLECs is not attenuated in markets where unbundled switching prices are low.
Instead, CLEC deployment of switches is actually higher in markets with low
switching rates. A theoretical model explains the possible relationships between
deployment and unbundling, and the theory provides no unambiguous conclusions
{(low switching rates may increase or decrease CLEC switch deployment). Thus, the
issue is plainly empirical. The empirics show that low switching rates increase
deployment. In markets where access to unbundled switching is restricted, there are
fewer CLEC switched deployed. ‘

‘Make-or-Buy? Unbundled Elements as Substitutes for Competitive Facilities in the
Local - Exchange Network, Randy Beard (Aubwrn University) and George Ford,
PHOENIX CENTER POLICY PAPER NO. 14 (September 2002).

The amount of CLEC entry using unbundled elements is highly sensitive to the price
for such elements. A 10% increase in the price of an unbundled loop or switching
reduces CLEC lines by more than 10% (i.e., the demand for UNEs is elastic). The
cross-price elasticity between loops purchased with and without switching is zero.
Thus, UNE-Platform does not reduce the demand for UNE-Loop (as the BOCs claim).
From an antitrust perspective, the findings in this paper indicate that UNE-Loop and

- UNE-Platform service different markets. The paper also includes a statistical test of
impairment with respect to switching, and finds that impairment exists.

" A Fox in the Hen House: An Evaluation of Bell Company Proposals to Eliminate their
Monopolv Position in Local Telecommunications Markets PHOENIX CENTER
POLICY PAPER NO. 15 (September 2002) :



http://www.televolicv.com
http://center.org

Between UNE-P, UNE-L, and full facilites-based entry, the BOCs’ revenues are
greatest with UNE-P. The other forms of entry leave BOC network stranded. Why

_ then, do the BOCs prefer facilities-based competition? The answer is obvious. While
the BOCs may lose more profit on a per-line basis from facilities-based entry, there is
considerably less of it. By slowing competitive growth to a trickle, the total loss in
margin is trivial. UNE-P, alternately, allows for the rapid growth of competition, and
while BOC margin loss is less, the total margin loss is greater.

What Determines Wholesale Prices for Ne.’cwo:k Elements in Telephony? An
Econometric Evaluation, George Ford and Randy Beard (Aubwm University),
PHOENIX CENTER POLICY PAPER NO. 16 (September 2002).

The BOCs claim that state commissions have failed to base element rates on forward-
looking cost (as required by the FCC's TELRIC standard) is evaluated
econometrically, In contrast to the BOCs’ assertions, forward-looking economic cost
is the primary determinant of wholesale prices for network elements: Retail prices
play no direct role in determining wholesale prices for UNEs. However, the state
commissions have, according to the statistical model, set wholesale prices above
forward-looking costs to provide the BOCs about half of their existing retail margins.
While so, forward-looking costs are, by far, the more important determinant of
whalesale prices for UNEs. Mr. Seidenberg was wrong — the state comnussmns ‘do
get it.’

Unbundling and Facilities-Based Entry by CLECs: Two Empmcal Tests, by George S.
Ford, Ph.D. and Michael D. Pelcovits, Ph.D. (former MCI Chief Economist, now with the
consulting firm MICRA).

The number of lines served on CLEC-only facilities (Le., pure facilities based) is -
positively related to market size and market density, and negatively related to the
price of unbundled loops and unbundled switching. In an alternative test, the
authors find that RCN's entry is negatively related to the price of unbundled loops.
Thus, there is no evidence that there is more facilities-based entry where UNE rates
are higher. In fact, the opposite is true. ' '

" Preliminary Evidence on the Demand for Unbundled Elements, Robert Ekelund, Jr.
and George Ford (forthcoming in Atlantic Economic Journal, December 2002).

This paper estimates the demand elasticity for UNE-Platform. The paper finds that a
10% increase in the pnce of UNE-P elements reduces quantity of UNE-P sold by 27%.
Thus, it is Httle surprise that the BOCs are now attackmg the price of UNE-P

elements, as well as availability.

Iﬁnovatmn, Investment, and Unbundling: An Empirical Update,Robert B. Ekelund, Jz.
and George Ford (forthcoming in the Yale Journal on Regulation, Spring 2003).

In an article in the Yale Journal on Regulation, Bell advocates Thomas Jorde, Gregory
Sidak, and David Teece (JST} commented on some potential economic consequences
of the Telecommunications Act of 1996 as' implemented by the Federal
Communications Commission, and offered one interesting and testable proposition.
Specifically, JST propose that mandatory unbundling increases the riskiness and
cyclicality of the ILEC's [Incumbent Local Exchange Carriers] economic performance
and, hence, on the ILEC’s weighted-average cost of capital. This hypothesis is tested

. empirically using standard procedures. We find no evidence supportmg the’
hypothesxs of JST regardmg the ILECs’ cost of eqmty capital.
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L. INTRODUCTION.

B is vow more than five years since the passage of the landmark
Telecommunications Act of 1996 (1996 Act), bui instead of flourishiny
campetition, the competitive locst carier sector has experienced a linancial

1. T. Randaiph Beard ct al., Wy ADCo? Why Now? An Bvunontic Exploration inlo
the Frture of Indwstry Sievcoues for the “Last Mile™ in Loce! Telccommunlcutiuns Markre
(Phoanix (i PuBcy Paper No, 12, Nov. 2000), aveilsble ar kipiwww.phocnix-
aenter.ungpepie ORI ) pdl
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meltdown.” So, what happenad?

Busm:ally, the igsue can be amzowed 10 several ﬁmdzmenml
miscopceptions abtmﬂheundr.ﬂymg ics of the bl

buginess by all of the major sekehoklers, including Wull Street,

policymakers, snd would-be ontreprencurs. Namely, it appeared that
everybady believed that: (a) entry into the Joral market would be relatively
inexpensive; (b) the market imunediately would he capable of sastaining
multipte Incal ac.:sss mtwarks und (c) #s a2 result of their desire to enter

the Ing distance bents would gladly cmbmes competitive
cnuy‘

As Hus paper wxll dlscuxs, howcvcr (a} eatry into the local scotor is
an ex g firms 1o incur huge sunk costs

and m:hlc'vc mlc econoliss qumkly, (b) undey current and foresceable
wattict gonditions, looal markers will ooy be able lo susisin a fow “last-
nille” aceess networks (i.e., high concentrotion); and {c) incumbents were
prepared 10~—and in fact did—go to grear lenpths in opder o deter entry.*
As och, just as it was prior fo 1996, unie of the key unresolved issues
in telecommunications restructuring continues w be the praverbial “last
mile™ —-that is, the last yegmem of the network necegsery to conned ihe
customer.” Fndeed, despite the somewhas regular deployment of state-of-
the-art pational and regional fong-haul networks and metropolitan fiber

rings by a number of carrders, the deployment of alternative networks -

comed to & screeching hall when it reaches into the Jocal exchange, leaving
dominaw conirol of most switching and wanspon facilives, and particulazly

2, Por example, acconting to Wabtnergsty.com at feast 758 Imeroet conpanics folded
Gorm lanuory 2000 thragh Decomber 2001, Mixetves, in 2008 alone, 113 infrasbuctize
providers went gl of business (wp from, |7 for alt of 200t), and 207 scctay peovidery wenl
e of Businesy (up from 19 for all of 2000), FPear Bad Skaidowns K. Shmimm Hnrr
Than Dowbled in 2001, Worserutka.cod, af hipeifwwe
article phpTid 43 Qagr visited fag. 22, 3002). Unfocrmately, howrver, it mmmm

I.l'ungxmgllngmmptmmydmmhe,g Aszngjmmmcnnpnnla

Find Conpetition Jist Got Griwer, WAL 57, £ Poaors, Col. 1, 2001, 9 24,

3. Sed, r g, Allan Stoan, Doeh Pecls J01, NEwSWEER, Sept, 1, 2001, &t 35-41.

4. Dnforiurmely, pubfic policis (i litde to holp the wocess cither. Sae penvrully
Maxk Hartvy & Fawwiaws ). Sk, T ThConiaipatarsns Taans Wan Tue
Urimnp STATES, T ECROPEAN UN0N ASD THE Worlp THADE ORiAMS~TION {20001
“Mhﬂihﬂkmllbcmﬂmlﬁmwpmmhbcm&w eg, Mot 5.
o, KOO Siregr Our Fedovenm Wor, WL, POST, May 3, 2001, #t E), 10,

5. Whil the “Yast milc™ of the local exchange attwork Is pechaps the mmlnhallmglng'

trinl For competition policy, e supply-side eounomics of many wher componests of e
lucal erchange actwick, includng switcling and transport, alsa probibll beoge-swoshors
wompalition.

6. The "ug mik™ i » tom of refaancs and 3w mend {0 deseribe a “measurod
anflie ™ Imctosdd, i st mile™ can bo o smull e firw fieet or yants.

Seppasca I LITSDE 23N P
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the “fast mile”™ or “last yard” ol the local ex::hange nefwork, to the
incumbent focal exchange carzier (‘[LE(.*‘J In order to 'bypass the
economic botlleneck for local aceess, therefors, the competitive local
wachanpe carrier (“CLEC") industry has bean fuced with the cove question
of wansaction cust economics: is it more efficient 1o buy local access via
unbundling, specia! aecess, and g0 forth from the refuctant incumbent. and
conduct their fangactions in the market, ot build their own Jucal access -
nefwork from scratch, and bring the tramsaction aut of the markct and into
the firm™ Unfortunarely, the problem s that mader cument and foreseeable
market conditions, neither option is particularly econamically appealing.

-+ Om e one hand, given the incumbents” sear-complate dominmee of
the locut sceess market, fiere really is no compefitive “markel” where a
firm can purchase local access #i just and reasonable vates thal will be
provisioned oz a fimely basis. Acquiring needed inputs (i.e., clemcats)
from the incambents at just and reasonable rates and provisioning intervals
is no cake walk either, Afier aft, dominant firms do nol typically facilitate

- the demise of their dominanee, This is not sn imt‘innal cancept, becatse no

Jirm weill ever be enthusiastic about « fousty going agninst ity own sagf

" interests by seling its vivals their key inpu o_f pruduction (ie., loops)®

Indeed, while the 1996 Act mqulrcs the 1LECs 10 pmwdc sueh elements,
the Act did kinle o funda by alter it incentives.'” So fong as
this inherent wlmlemle—supplieu’rdm‘l-cnmpelimr conflics exists between
an L EC and o CLEC, thea the ILECs" ability to manipulate prices for

1, See, g, Rebecos Blumengwein, Tefecom Aot Hasn? Delivarad Promised Price
Refief. Ware §v. ), May 3, 2001, s 111, B4,

& Sea, wp, Ouviw E. Witltassus, TIE ECOR0MIC INSTIVHIONS OF Carrtallsi
(Frze Press 1983).

9. B ) Tdie Veman, KOG Targets Mid Dovember for Siart of UNE Review.
Onang. Bagy, Nov. 30, Itm Wl inqmﬁmg $FOC Common Carier Hurcan (hief Donithy
A d'x d by be Assqcisdan of Local
Telecommosicarion 3ervlm I“ALTS‘)) Amﬂng ta Ylermuan: .

Attwaod waid o one divputes™ s compludnts [aptinst Ihe KBOCS" whalusals

praction] bux she urged sudionce o fisten ko catlfs] . , . fir (ERCs and CLECK b

by 1 wawk o [ rcsnlve lllsf;nhs wrr LKE provisioning buﬁxe they

eacaluted b FCC or stare e hen fan} vndi af

peaple grooned, Aiewood said thar wase 7 faf bad idea bteains TLECy knew they

mufdu?rbrwnmdd‘mmvrqwmmmrkvcppw:n be willing to

cooperute more. "1 think it’s in the mterecy of Mcimtbouy (o be an yfficicnt
whiolesder, " she said
4. (casphiawis added).

10. Uifortanniely, Hio defense of mmry CLECs % the cumen Busnclat collapee bs e it
was pot unoasoazble for thent 1o baze a business plan on a federal law, caostted by
Congress, sigued by the presidzat, und uphsid as ranstituional by the courts, that poarntoes
them 15 righl 0 wnbundicd metwock danente. While this ingy be pue, this i a fepal
wrguemend, ool i eCimumIic ot
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clements and 10 conrol quakity leaves suificieat room fur ILECs to

sabotage transactions, defined as the sbility to Incrense the cost of & rival’s

key input of production by nonprice behavior between itself and CLECs.”
_Ou the cther hund, a5 the relative paucity of altemative local netwotks

and nnhpant bankmpicy in the CLEC industry d the
of seif-supply are not pmlculnriy wmpsllmg etﬂze( As expi:lmed below,
telecommumications is an ox ve hasi and many CLECs

e discovering o their dismay nd ui\:igrm that they cannot achieve
sufficient economies of scale, scope, or density to warrant the capital

required o build varlous components, even relatively small components, of

the local exchange network from the ground up. The large sunk costs
required (o consumct focul cxchange actworky preatly increwse the risk of
entry and severely limit the number of financialfy viable alternative “kasi-

mile” netoworks in most local markets.” Sbuply put the supply-side-

ecunomies of the local exchange market prohibir competition twnong large
nmbers of network-based firms. The hope for farge-aumbers compelition
among  petwork-based ﬁnns under curcent and foresceable warket
conditions is sheer fantasy, ®

Accardingly, the tewous rolationship between 2 retoctant wholesale ’

ILEC supplier angt ity retnil competitor-consumer CLECs, a3 well sy the
. substamial scale scovomics and sunk cosls required 1 panicipate in e

Jocul exchange market, suppesi that peither of the two aleernatives for
facilllating competition offer substantial protise as 3 tong-term solution to
monopoly in the local exchanpe marketplece. 3o, what to do? How do we
ED from “pne” firm to “many™ firms fn an economically efficienl manner—
the raison o 'étre of market “restructuring™? This Adicls will explare the

. Setatacar01wy: ALPsER 1231 P

. The definilion of the 1c0m e wtiaudaled aupra ocdetules io T. Randulph
Regrd ot ul., J; Verticad It ion and Sabotage, 49 J, Ixous. Eoox. 319 {2001)
mﬂlhmwgfuafwmﬂm”dwmmm:ﬂwmw

12, ummﬂmmdﬁﬁhﬁmwmmmmhﬂmw

Ratbezr, ony of the ¢ by sunk coslg and scake coonomic bax

. imdred unmmmlliei for wcrzsidal woiry. For o ihorongh dizcossion of the effects of sunk
costa oo edry and ladislry simcture, seo oIt Stires, Swa Onst A%D MAwksr
STixcTuRe: Pact COMPETITIONR, ADVERTISING, AST THE EVOLUTION OF CORCEXTRATION
(1991, Poc a similar avalysts applied to the conununicstioas industrics, toe Jeay B, Duvall
& Gexge 5. Tond, Changing Indusry Strmture: The Econpudes of Betry sond Priee
Companition {Ehocnix Cir. Policy Paper Mo, 10, Apr. 2001}, awiifuble . hipifenaee.
plmu—ew:m‘ufpo@.mﬂFMl pdf [Iﬂe:nm Folicy Faper No, 10}

t3. Federal O Michael K. Powell. Address at the
Yatiopal Snipnie on Broedh ‘1‘ 1/ rc.u 25, 0001} menifable ot hipMp feo.gent
SpeechesPowal/ 2081 spmlpl 10hiral; fvan Seidenbarg. Address at lbe Goldman Jale
Commmicopia X Conlerenes ((kd. 4, 2001) o bpivrw izoald Sindex olia?
Artiche= 114, .
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metits of an wndspped market-based third oprion fir local access; the
ahemative distribution company (*ADCo™), which e:saﬂmlly is a
whotesale “carriecs* carrier™ for local network “lasi-mile™ access,™

" The “carriers’ amriec” is vot a new concept to felecommunications,
Many long-haul networks, both national and negional, are builk andior
operated as B “camiers” vamier”™ The economic forves that oreate a
whalesale market i the long-distance Industry, where about six nationwide
and numersus regional networks support well over 500 retsilers, are no less
present in the Jocal exchange.” Tndeod, thaso ic forces.-cconomics
of seale, ecomomies of density, and sunk ¢osts-—sre even moro fimportant in
the focal exchange than in lowp-distance, where fiber deployment in
mem:pohwn maskets is sbout hwelve fimes ns w:pmme a3 Jong-haul fiber
penvorka ' As such, the case for & “carers’ carsier™ in the local cxn.hange
market at this stage of the telecommunications mdustry restructuring
process is compeliing.

More imwportuntly, piven its whidesale entty strategy, the ADCo
provides for new entrants a vishle econnmic solution to the problems raised
by the inherent # jve of an § bent mmduly to discriminate w protecr
its prafits. This issue of incentives is key to understanding the current jils
of the mmket, 85§t js pow clear that policymukers significanily
underestimared the significant incentives of the imcumbents to unduly
discrimimue aygainst their dvals, not to mention also enderestimating the
eniry costs of the local murker. In fact, it is becoming veadity appacent thay,
given the current und foresecable undertying ecanomics af the indusizy, no
amount of vegulation—with pethaps the exception of tolal structural
separption—ran ever fally mitigate the eross-incentives of the incumbents®
wholesale-supplierfretail-competitor relutionships with CLECa.

. Ta explore thwe merits of the ADCo in dewil, shis Anu.le, using an
enalysis first sct farth in Phoonix Center Policy Pnpcl‘ Na. 10,7 will bricfly

14 An "ADCo™ In 4 very differend somnecpl fon 3 “LoopCa.™ A “LeupCu® is fonned
hy lhe muclural n:pmum of the Wmcumbent's lecal pociss aetwork (heililica fom the
i See, g, Roy L. Mumis, 4 Proposal & Prémate
I‘vlqsimu (.mp;-:inm The LaopCo Plan, available af tirpihomermwn solcoavRoyM iy
LoopCofindex biend {fast visired Jan, 22, 2002);, Magv Sullivan. Loop Co i5 the Only Guste
G Town, Comss. Wbty Iy, July 16, 3003, An ADCo, hovever, Is the ooty of 2
compleely pew i that contemplales an sxchasive wholesale esary statogy for local
access from die ourset.

15, See Tremis in Telzphone Service, indusiry Anulysly Division, FOC Cummen Cantler
Burzaw, H0-32 10, 10.6 (2000), mveiluble w brips/irew &aMWnns‘('onanmcu
Teeporte’FUC-Stuns, LinklAD read200.pdf.

16. Dan Sweeney, Cliy of Lighes ~ The Pricing of Fiber Huitd-ows: A Spuciad Repory,
CosdpeTivivi CARMIER, Aog. 1, 2001, at 6, 7,

12, Sez Policy Paper Na. 10, sepire poto 12,
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explain thai given the waderlying economics of the madked, and that much
of the entry cests of & witcommunications network are sunk, industry
concentralion in tefecommunications markels is expected to be relntively

tigh™ Aucurdingly, expeciing a lange number of competitors in local

msxmmins-—pmmnhdyalargenmbaofmwmihmcd
competilors—is entirely unreasonable.”

“Second, this Anicle wif) evaioate in a sonmnary fashion the ven
primary forms of entry observed since the passage of the 1996 Act:

Option §: -

Co Element-Dependent Eatry (7EDE™:  An cntry
steatery where the new enlrant telies heavily oa the
elements of a reluctand incumbent, miber thon buiid
its own network, and purchases locul access from the

incumbent vin special access lines, high-capacity

circuits (11's), full resole, individisal unboudled
network elements (“UNE), or even the enline UNE
fatform (“UNE-P*—u combination of the loeal
onp, unbundied switching, and ranspont clements),
This farm of colry ineludes thase eatraits rel ing on
the clements of the incombent vmtil their owm
nciworks  are  deployed (L, a  “sman-build®
sirategy). As these firms must abso sink huge
amounts of cupitel in eyui ment tu enter, however,
these firms sde cedainly “facilities-based™ entrants,
albeit not “networl-depeudent” entrants as discussed
n the next paragraph.

Option 22
Netveark-Based Entry (“NBE"): A strategy where 3
CLEC seeks o bulld its own local access netwaork

from scraich with litle or no reliance on the

moumbent’s network,

Third, this Article will sxplore the full impact of the incombents®

incentive Lo frostrale competitive entry by setting forth » simple economic -

mode] that analyzes the incentives of a venticatly integrated suppliet--nue

I& Snealm'l‘ Rmdnlphﬂqrd&.t‘gms.rmd,campdﬂbwmimulwlum;-
Markere, in Tuk Iocksationas  EarpBsous  oF
;’;‘u;cmxup-mrm Ecomoncs (Gacy Maddma: Seoft ). Suvage eds., fortheoming
)
M, Mvm&:nquaeciﬁdwol’a J ications plang, it i possitle for
. many fims io pe sarviees. H ,vuryﬂcwfsrmsn:hnllywill

Inlhan.rnu_, yeaphic arca. For ple, fhere xre many cabks television fimns, *

[T} lluzllymrynblezymn s 2 manojxily.

Sermax-sactd o - GLWRE L1
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that operstes in bofh the upstream wholesale market and in the Jownstream
retail mardkct—to provide inputs of production to actaal or potential
competitors. For consistency with the reality of building a local exchaunge
plant, this mode) assuines ihnl there are economies of scale of density in the
downstram retall macket.”™ Also assumed for modeling purposes is that
services are peofitably mipplied. As the wmodel reveals. the incentives 1o
supply the “upsiream” ar “wholesule" market ur cosr-bused prices, thus
Jacilitating competition in the “downstream™ of “retail” morker, are
inversely related to the market shave of the firm In the velail markei—
irrespective of whether the firm is an ILEC or ¢ CLEC, though the CLEC
has v meentive to sabotage fts customers, The model ilusimates tat there
is 3 fimdamenial tension belween the benefits of targe scale, wholesate
vpsmtion, and the disincentives dust finms with lunze rewll operations bave
o “share”™ those wholesale henafils with relail compethors through the
efficient soles of network Facilicies

Finally, this Article uscs the model to compare the Incentives of the
verticully infegrated suppliers to those of wholesale-omly suppliers -
(ADCos). As cxplained below, given the existence of the ILECs'
discriminatory imcentiver resulting from the cwrvent and foreseeable
economic condirtons of the US. telecompnmications indisiry, the mndel
suggests thal the most prohable and viahle long-term,-competitive niarket
strvucture Involver o substantlu) prexence by an wninlegraied, but larger
wholesale supplies®-in ather words, an ADCo-to fimclion efficiently.
Accordingly, theic presence in the market should be weleowied mud
cosonruged,

11, BASIC ISSUES OF INDUSTRY STRUCTURE AND ENTRY

A, Introduction

PBlementary sconomic analysis can shed considerable light on the
long-run structre of the US. telecommunications indusiry, an issue of

M, numnd:lnmmrhuenhﬁmhorndcudmty exists, but the ienm

ecnnnmiesot‘mie"lsuscd“ ol ‘lhiapapu fzs of scals™ describes (he

costs and fiou ize. “E ivs of deraity™ describes the

(Hlnlmnslup of vosts and st fv @ ﬁemflwlm'k of & fheed size. Tither intaprotation of
ionship of rost and si 8 with the ana lysis of s papes.

1! By ‘la:g:" W Pt Llrzu unmgh fo achivve sullicinl tooncmiss of sealks for the
markzt being served. While our focus is gemeally on the kst mile o last yard. eonnaanies of
sealie can be substamial i ethes areas, For example, Uio syswans and clocironic interfaces
requiced for 3 CLEC Lo magsact suceessfilly with an [LEC may be subjedt to scale
ccnamics. 1 toe, then dus “providvning” inferface may be best pn.mded o a winlesale
bhasis.
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- . enomons importance. The mole of compefition policy is to create an
coviranment in which- feasible long-derm armngements—those that are
consislent with robugl, commiercially successful local eompetifion—can
tuke place. One exsmple of such anslysis is provided in C‘Ji:memg Indxtry
Structure: The Economies of Entry end Price Competition.” In this policy
paper, Drs. Dovall and Fond show that the cyuilibium level of
-concentration in telecommumications markets will be ratively high. he
presence of sunk costs, in mry industry, limits (e number of firms that can
profitably serve u market. The larger sunk eosts ure relative (o market yize,
the higher the equilibritm level of concentration,

More formally, Duvall and Ford show theoselically thal the

exmilibrium number of firns in 2 market (M*) is the integer part of:

N:J@ 7 : ' ' . {1
) ¥ . ’ . . .

where § ig an index of the intensity of price comperition (620, where dn 0
fur Bertrand, vr hiehly intense, price competition, nd § =1 for Cotmnot
compelition in quantitiey),  is market size, K measurzs the sunk eniry
. casts, and 1UN* is the equilibrium tevel of indusiry concentration and is
equal Lo the Hm'ﬁndnhl Hirschman Index (“HEI™) under the assamption of
idemticat fiems.” Put sunp!y the mumber of finns supplying s muket s
positively related to the size of the market (M), but inversely related to the
intensity of price campetition (4} and the sunk vosts of ey (%), The

lavger ave fixedisunk costs, other things ronstany, the fewer the firms that -

cun profitubly supply the murket und ‘the Kigher is equilibrium Industry
concensratimg, Likewise, dw more § the price compezition, the kigher
the industy concentration.™

The inahility of lical tefecommunications mndmt.s ta suppint high
levels of competition can be iflustmated by example, Telecommunications
finm RCN targets residential customers in densely populsted markels with
its wwn netwuork facilitics, aves which it provides telephone, data, and video
tervices.” Acconding W iis financial documents, RON fa $2.75 billion in

21. Policy PaperNe. lﬂ.wm note 12,
23, The moddds ussimne a3l finw e idouial. The I, 1 aum oflhemumd kel

' :Imnsufmlmmﬁtms.lti by used of industry abiou,
24, Gopeoally, prive éompatlich i vpocttd 16 B washest i bighly concentomizd
kel When ,' ek candts, Iy 1rix exp ion can he invalid

25, According o RCN's 10-Q Foan, about 12% af RON's phone tustomery are “off-
net,™ supplicd aver the SLEC g netwark via reaala R(‘N Clorw, 2001 THmn QUARTEK Poiit
EG—Q[MN 49, 1601} avafinbie s htipriiaran rrdes o,
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plant wd passes sbont [.3 million bomes, o I.{ million matkemble
homes.™ Plant investment runs abour $4,750 per hnme paased, $2,500 per
marketable home, or about $6,500 per customer” A rough estimate of
RCN's monthly plans custs {assuming v 15% hundle mie nod 15-year
payoff) is about $25 per home passed. Aversge manthly revenue per
subscriber is aboui $t30 and direct costs me sbom 46% of revenies,
implying a gross monthly musgin of about 368 per subgeriber. I onder
cover plant casts with its net revenues, RCN needs a penetration vate of
shout 35% w 40, and thet is in the more depsely pupulated markeis
tarpeted by RON aver a network capable of generating services worth $130
per subscriber, Notably, if 8 35%6 10 40% penerution rate is required for
profitability, then only ivo firms can pmf tably service the same market,
ond RCN end the incuwnbent moke o™ To comsuu oy RCX-style
network for every household in the Uniled States, the plant investment and
totl entty costs would be about 5300 billion and -$600 billion,
wspecfively.” Cleatly, network-based entsy is incredibly costly and is ot

50 ing that is replicablc by s firms in the same market.
‘%amﬂarly, tlm mc,tropoluan ﬁh-.r ringz and spurs nceded to provide
service to latge busi are i ’“, cosily ay well. Some fiber

companies estimate that l'bcr deployment in a matropolitan arca routinely
costs $3 miltion per mile.” Thus, construction of a large metvo ving or mesh
could ¢asily exceed $100 million” Further. most il not ali of these costs
are sunk; roughly half of the costs of metropolitan Gher are installation
expmscs.“ The services provided over metropotitan fiber netwarks vary, as

26. RCN Cowr. 2000 Amuar Reroxy {2061), avollole . Bitpsfwwavres coms’
vestorfisdexiwml. Madctoble homes are those homes thar RUN's setwark can
jrmediately surve. . )

27, Valuss sre baied on ROM'2 1508, 1999, and 2000 Anmuat Repoms. For example,
betwean 1990 apd 2000, RCN's Pt und Fropaty prew by §L3 billion while its
makehhlshmumhyahml 350.000. In 1949, RCNs p ion Tate inkt markelabl
hunes was aboul 4054, fd.: see ol RO Coke,, 1994 ANRUAL REPORT 12000)), avaiifuble af
hutpfiywww. r cotreinvestocdi nr.lem.hlml, R('N um-.. WOR AwxiaL Rerory (19993

Habla at hitpHwww rea.com?i

2. Witha hle gwess of Lk mini i w fiven peeds W cuver its osts,
mcmnbwnfﬁn‘nﬂhﬂanormumnmr&ﬂu!hewegsm of the Inverse of tha
minfmum peacirion ie.g, 040~ 2.5

2, vaeﬂmﬁﬂeﬂmﬁimmmugh Phant i ! fz cxrhmsetod by &
the coar difforentinls and p ions soross dansity zopes sre siouilar 1o thore
emmm-.dhydeAIMmld{v 2232). a ool cloment bong-mun iocromentad eoet wmodd]
doveloped by EHAL and Assaclares, ATET, and MO-WarkdCom. RUN's conront netwock is
aswmed 10 be deplayed in the 1w mos denses zones. Newplant omry cnsts see asanpsd Lo
bo abowa $1 fiw every 1 of plant (see Tahiz | sopro),

0. The costs of wny particular inpllation vary widely. See Smu:y supra nole 16,

I b

2 el
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do the size md scope of these neawarks, Thus, simple profitability models
{ike the RCN example arc difficutt 1o construct. However, the Fact that less
than 0% of buildings heve fber drops suggesis thal the sunk costs in the
dwork sre stmble relutive tu macket size,

The impli n of the ic theovy is clear: the mumber of firms
supplying a markes ls not gmbounded when there ure simk costs. Given that
much of the eniry cost of a ielecommunications network is sk and large
telstive to market size. industry concenfration in telecommumications
iarkess is expected fo be relasively high---in other words, there will be fow
firms in the market. [ndeed, until tly, the | iption was that the

local exchange market was a nataml menopoly (e, N* = 1), While the
technology and law poveming the felccommunications indusuy hus
chaaged, these changes have nat tofally alte!td the supply-side economics
of the mdustry. Large b i network-bused local
exchange carriers Is forbidden by the nq:pb-sidc emunnda of the
Industry.

) B Sunk Coxts and the Nevessity of.dchteving Stfficient Economies
of Scale and Seapa

. The fack that econnmics of scale {or density) and sunk costs play a
key role in telecommnnications network deployment goss without saying,

In order 0 echieve profitability in a rensomable thne frame, thersfore, the

large fixed costs of the plant must be averaged oul over s large quantity of
services that are suld relarively qun:k]y Tgsioring this reabity hus put many a
CLEC imo banknaptey.

An important miscopception policymakers and Wall Street have about
the folee wnications industry is that entry into felecommunications is
sumehow Limited fo jost the cost of petwork construction and architectnge,

- Cmite 1o the contraty, entry info the telccommunications bosiness requires
the additional commitment of tremendous fixed nud sunk costs to cover the
cosis of billing sysiems, repulatory efforts and responses, pro-posilive cash
ﬂuw, gcnural admmlstmnvq vasts, and, pechaps woat significnot of afl,

itian and retentidn costs.

For mmtple, Douglas Galbi estimates AT&T's asnual markerin §

cxpenses ta be approximately $2 biltion per year fram 1994 throogh 1997,
Clulbi also provides evidence that marketing expupses in the lonp-distance
industry are subject to ceonomics of scale. Other sources indicate that

) Mot 9, Sec oubw Yll-ll Nogudll (f(w\'d ﬂ?u $2?J ll"ﬂmn i Kiunding,
Washicohooom, Apr, 10, 201, ar hitp 91 himl.

4. Douglas A, Cialik, Some Costs of Competiien § (Jan, 4, !9’99] [\nnpuhhdml
etsstipl, ot file with Joeurnal), cratlebde ar bizpdivave. goltdihink ory.
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acquisition costs for residential local or loug-distance customers are about
§150 per customer, virually all of which it sunk” For larger busincss
customers and buildings, where the stakes and margms are velatively high,
{he scquisition costs are oxpected fo be sizesble.™

Simifarly, regulatory eosts arc semtrivial entry ‘Tavesiments, Tndosiy
experts estimate that spproximately 10% of the entry costs for metropolitan
fiber rings sod spurs are related to obinluing government approval. In sotne
cases, “{d]eliterations involving Yocal governmenr entities, public uitlities
and private chaimants can oxiend well beyond a year, and i some eases
may never reach a successfd canclusion, abarting the project befors a
single liber can be buried ™ Cleatly, approval costs incugred for a project
later 2bandoned have litte or a0 value und ars thus sunk, As noted supra,
the average cost of a mile of fiber deployed in 2 metropolitan marke! is
estimated by sume to be 33 million, the sunk costs related to n:gululury
spproval are nonirivial and may represent & formidable entry barrier

Accordingly, the magmitude of nonplant eatry vosts is sizeable. Table
1 illasteates the proportion of Eacilities” investment (measured as net plant)
to total entry costs for 4 sampls of CLECs. Enfry costs are measured as the
spent portion of capital invested in the firm including debt and oqulty

35, Swe For Whom, the Belte” Toll7, Bernsitin Research, Feh, 1997, at 53-56; see ol
Press Releass, hmo Onling Sarvices, Foc., funu (nfine Services, Inc, Repants Revord Thisd
Quateer Results (Oct. 27, 1999, avnulndle ai hitpe!feww.i
relzases shoml 7420258,

36 Soa, ag, Declimbion of A Daniad Kelley and Richard A, Chandler, WA}
Consehing, Inc, WordCam Comments, implemestation of the Local Competition
Provisions of the Telecommumientiona et of 1996, CC Dmlau\lo. 96-98, Anwhmene D
{Jeme 13, 2001) awedlable ar hitpoigullfoss? foc.m i .cgitetve_or,_
pdl'pdl'&ld lkwmcrﬂ-b.ﬂ,bmu.‘ﬂ Brief of AT&Y (olp.. Implementation of the Lacal
Cumpetidon Pravisioss of the Telecommunications Act of 1996, CC Dosker No. 96.95,
Exhibit 1 (dnse 1L, 2008}, maifable o hupuiguiifassd fee.gow pmd".-.dslmu‘immﬂ
pative,_ar, pdipde&id _docomenrt$12660147,

31 Bweenty, supru pote JEacd.

g

38 Seeid
3. Entry cost is treasurod I:yt:nl loogtenn dofx, other lhbumcs. and equiry
Investments, mints csh and shot-term inv Plany bs d a3 mer plani. All

figwes cumpiled from eonpasty $0-0} focmia Fir the socond quacer af 2080, X8 Coane,

©Inc, 2004 SReosay Qr*\mm Fury lu-Q |Aug 13, 2001}, muflahle at hupfhww, xo.com’

I.u\'cwna.-f 30l __Q!Li' Inackialspdf Avy bgiasdcr TeL koo,
e, 200f Soosh  QLARTEE Fum 10-Q {Ang 13, 2001}, owladle @
Impfiwww plicgiancetelecom com/pd£2g_10g 2U01.pdf, Bk Come, 2001 Spuenn
Quarrew Eouse 100 (Avg 14, 20013, owailable i bapfvwww.ren comSovusiot/press
index itl; Covan Comms, Grour, Dve, 2001 Skoosp Qi.«um. Pum 10-Q {Aog. 20
2001), wmifadle ut hgpAerew.covad loe

COVD-106-Q-08-20-2001 PDF, Md..l:on. Zuﬂl Ssu'»in Quakren Fony lO—Q (Aug, 14,
2001), ovailahiz at RipiAnrwree g ot % HRIATO00V28IRSPN00 22287

HUNIIZEIRS- O 022 2R it FAlK Aurm). \E'mmdy Talk.Cum}, 2001 SECOND QUARTRR
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“Table 1. Entry Casts and Plant

Entry Costs (E) Net Plant (P} E/® PIE
o th oy (in 1 &y
CTXG STo.73y $3.50% 5306 1%
Alleyiance $2.083 5939 20 45%
RCN $4,659 §2.331 S2.08  48%
Covad 51414 5394 R
MeLeod $8,260 $3,220 ° 8257 9%
Tulk Anverica $429 s20 $3A7T  19%
Murihpoint sioal - 3458 $129 . 4%
TCAXracam 51,006 5708 SL46  68%
US LEC 5369 £i91 5191 2%
Wet. Average B : 306 34

As the table illustrates, investment in plant is typically a very small
propostion of toral dallars invested. As Tablo 1 further demonstratcs, the
rafios of expense costs o plant cosls muge significantly from ITC's

relatively low ratin of 1.5:1 o Covad’s ratio of E:{. On average, howavar,

uet plant amounts to about 3§%, appraximately one-(hird of (oaf entry
costy for This sample. In oiher words, for every dotlur of invextment in plant

and equipment, un additional $2 of enwry costs are inanved on average.
There iz no reasar to suspect that these additionul sntry costs are fess sunk |

shan plact and equipment, bot there is'good reason o helisve sach costs are
more sunk.”

When considering the prospects and sustainability of competitive
entry in telecommunications markets, therefore, connomies of scale and
sunk costs canned be ignored. Nor can the focus on such economics and

. sonk costs be Umited to nebwork investment. Tndeed, as revealed ia the
follewing Sections, lhe extent of scale economies s an important
detenminant pot only in the level of industry concentrativn, but also in the
1ype of finos fhat exist in equiibdmm. As the model explains infie, size
matters, bul in ccmuicting ways.

'anID-Q(Ang 14, 2000), availabde luthwm&w Mo Titwomit, 3001 Secixn
“QuarTik Fousd lMugng. 14, 2001), avolable at tripcifawe. mnguwmtnim-adgaﬂdm
. FHIBOSS5000092952400001 17570000029624-00-005 £75 ¢t 1TC Deveagisy, Ine., 2001
SEooKD QUANTER. Fouss 10-0) {Auy, 34, 2001), avadalie ar hitpfwww sos, ymﬂxﬂnm‘
nlsarlwnmmmmzsassmsmw ditgast; US LEC Cnee, 2001 Secuxe
Quarten Fora 0.0 (Ave. & 2001), awflable of Nlp Hrweww, scn.gm-} Archives
Tedynridaia/1054290/000101 706201 500698/ 1 0 1xL
L1 l‘hmnm!mumamnﬂuﬂbeudllmmmm
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C. Unbumudling und the Necessity of Creuting Suffietent
Nonincionbent Demand

One of the centerpieces of the 1996 Act is the unbnudling obligation
imposed on the ILECs" The original idea behind unbundling is that
because thers are bigh eniry barricrs into the local access market ...
unbundling—i.e., & weak form of divestiture—would permit rew fians in
“leapirop™ those barriers to sccelernte the puce of competition. I its rmost
simple form, unbundling should bead o new network-based competition by
providing new cntrants initially with the appearance of “ubiguiry” and
economies of senpe necessaly o enfer 8 very costly business--i.e., the
enfrant wonld ficst develop Tis base, and (¢t it has no desire
to purchase Uis primary imputs of production from its rivals) would then
build-ous a5 conditions warant. Such & stnutegy is often referred 10 05 u
“smari-build™ approach. This is precisely what the FCC did in its 1950
MTS/WATS Resale Decision tu great success fur the IS, long-distonce

" market.”

While the development of competition in the interexchange industry
provides important insights, it is cracial to wndarstand that the scale snd’or
density oconomics in the local market are morve significant than n
fong-haul networks. Consequently, it is wnclear shether individoal firms
purchasing wbimdled setwork efements will ever aequire sufiicient market
share to justify the construction of ‘nctworks [or their evclusive use.

 Without the ability w obtain allemative tapacity, however, these firms®

dependence on the recaleitvans incambent will adversety affect their abifity
to sucesed in the long nm,

This is aut 10 say that the usbendiing provisians of the 1996 Actare a
failuie and shoold be climinated. On the coutrary, umbundling is critical to
duveloping  sufficicnt nonincumbent demiand for new  network-based
facility investmenl to warrant the enlry of an ADCo. That is to suy, as
demand for network elements hecomes loss concentrated (ie., the TELEC
does not serve all custamers), the potential for rapid and large migrations of
demand off the Incumbent’s petwork to an alterpative netwark exists.
White the dominant lncumbent provider will rarely, if ever. demand the
facifities of o aliemative elemont supplier, the risk of cMry by a

itor is iderable without existing demand for clements. (The
provcrbml “build it and they will come” proved successiud in Hollywood,
but nat for CLECs) Yet, if unbundling migrutes substrmtisd portions of

4%, 47 [LS.8 § 250{M3Y cSupp. V 2000

42, Soz NAFTEL & SMWAK. xpro nole 4, ot 108, 'lhuunn‘unm build* has ocher
mesmmt s well. In some condexts, for exampl, “sman build” refens to @ slow, noadiculor
Fuilduut strategy desdgasd i nraximi 26 market pitenzia) with hnival capital reunsees,
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Additianatly, EDEs are subject somewhat to the whims of regulation. Past
and potential sepulatory failures, and the Frequent capture of tegulatery
agencies b’y the ILECs, make el I-depencien] entry a hat wsky
endeavor’’ Those risks, however, ure ot least partinlly offset by the
decreased risk provided by the reduction in sunk cast investments. Because
regulators can substsmtially impact he l’naucml condition of EDEs,
regulatoty costs for EDES can be substantizl™
Oppurtanities for subotage of EDEs by regulators are ulwa}s uf hand,
" The FCC, for example, has shown = willingness 10 remave elmncnts me
the list of unbundled elements for less than compelfing reanons.”’ For
example, the FCC does not require that the ILEC provide unbumdled local
switching to CLECs whose custumers have more than thres access lines
and are located withia the densesi matkets, The basis for the FCC's

switching exclasions was that 8 | few CLECS had deployed ewitching

equipment fn some denss markets.® Natahly, many of these switches were

deployed by now-bankeupt CLECs, and wuch of that switching capacity

n:gnl-mry roquirenicnits, 1 well i BellSouth's vevised provodure, KL
m

Mmmﬂqmmdmmmlmnmw&ﬁt(wénwmb
. o of lhe emlm'ptm of Cluirman Michasl Powell's sgenda for the FOC), whal is
iz hore 3 tha thess cases anc the admicismtive vquivalon of
t‘wmﬁs&'plﬂ.lﬂdmlullueunofmaul retuord kopt of the proceading aml guilty
’ pmhamanlymmudmmk:uﬁmhﬂurcmlrib:ﬁmmthﬂhfmuq a5 pant of
the setrjement, mr(rmwammmm»mummn tinding of faci As
» fopul matter, thercfore, these sendoments barce links or o probative welghr iv 2 subseg
wimhnlueiﬁlnuma(hw.Mifufmrwmim‘ﬁmlcm&lhrmhy
* doterrmes than by competition, then thay firm will of) chaoes detemmee

45, Sce Lovmeocz ), Splﬂgmjmﬂmmqflhcmdbmddmmﬁmu
WEEK Ixy't, April 1. 2002, For o more desaifed exegesdy of {he FUCs reguiatory Gilures of
thehstuml}mm peuenl}ymlm.& SAwAK, suprr ok 5,

46, Despilsih with t-dependiont entry, he EDHE eotry sheategy is todyy
sz et clective al pmvidmgmmuchnuminulmmmmmm Ip [uct, thase
FDEs with the greatest seliaite op the [LEC aie mosl soescsstl in acguiciog mavket shage,
Blement-dependent sirategics auch as URE-F allaw for the mpid accivmulation of sadet
share without the 1ced 10 xink costi B dhe network. The relative success ol EDEs.
pandcukrly Livéfé-P CELECa, pariaps hos rediced regifatory risks. T v regulotry areviz, a

hass is n Usency, and UNEP CLEC ny bave seqnad muffictent imackel
shase io discournye regulaiony weh of thal particubir entry strategy.

41 See. eg, Review of Reg Reqoi ek hett LEC Reosdband T ’
WNulkalnfﬁnp-uaankMg CC Dockel Na, 61337 {Doc, .D.MI}.awﬂuHx

ar bugethraunfoss fec.govledacs_poblic/atachmatch/FCC.01 -SSM.l.pd& Review of
251 Lnbupelling Oblsgadm of Inconbent Local Exchuaps Cutlers, Noios :yl‘mgm:d
Rule Mating, OC Dockel Ko. $1-339 (Dee. 20, 2001). avaitable af Ipzritwmentost fox_gov!
rducs,_redific/attnchenuch POC-01-339A 1 pdf.

48, loplemeaiation of the Locat Compstition Provisivos of e l‘elecn:nms Act of
1996, Third Rzport and (rder and Fourth Further Novdee of Propnsed Role Making, 15
F.O.CH. IE06, TR Conun, Ry (P & F) 888 (1999).
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438 - FEDERAL COMMUNICATIONS LAW JOURNAL |Vol. 54

was nof designed for the portside services that substitte for onbundied
swiiching, The switching cxclusion is currently being rzeonsidered at the
FCC, however. Forther, the FCC is présenily considering an effort by the
TLECs to eliminate high-capucity circoits fiom the list of unbundled
elemenss. Generally, high-capacity unbundied loops can be more than hadf
as costly as equivalent special access service purchased out of YLEC relall
reviffs. Thus, the ILECs® desire to remove high-capacity circuits from the
fist of unbundicd =lomoents is spparcnt. And, the FCC's review of section
271 applications o pumft LB s to vertically reintegrate aud to peavide in-
region interLATA scrvico appmrs naw to bo fittle more than a farmalicy,
with epproval a sear-guarentee.™

While excluding particular elements from he Iu.t of ugbomdied
elements cerfainly inrerferes with their purchase, high prices for elesnents
cun be an equally effective d nt to entry. Ty to the purchase of
the ILECs® efements is that the price of these elements is supposedly ser
equal 10 1otal eloment long run moremental costs (“TELRIC™).” TLECs
strongly oppose TELRIC pricing, und the pricing standard has been
challenged in court since its concéption in the I-CC‘; First Report end
Ortler lmplememmg section 251 of the 1996 Act.” Generally. the [LECs
opposs TELRIC pricing becanse the prices for elements ane alleged to be
confiscatory (Le., are “too lm.\. or “below cosis™) and ﬂm—efnre somehow
result in endawfol ‘mltings

48, Sew Narnz.® SHwAS, supra nots 4, ot 226-34.

3. TELRIC iy 2 method ufdmnmungihecmdwlq:huwmbudondn
forword-looddng tneremental eost of equipmend and labor withmy raking into sodotinf the
Eisicricy}, or embedded, cost. The pricing swethod Is bosed on 8 ypotheifeal network wsing
the most efficient Echmlosy :\mhhh Sea 41 CFR. §§ 31503, 51.505 (2iX0)
Toplementaion of the Local i the Act of 1996, First
Report med Onler., Il?C.C.P. 15199 -lComnRec B & £) | (1996) horeinalice P
Raport and Order], vecaind by lowas Gl BA v, FOC, 120 #.3d 753 (8th G 1997),
remasded be loen Uit Bal v. FOC, 209 F.3d 744 (Bth Cir 20000, oot grasted, Gan
Coums.. (ne. v, lowa Uls. B, 53105, 1134 (2001},

$1. First Report aud Order, supra pole 50, pata. $33-607, aff’d n por? apd vooated in
part sub now. Competitive Telecumme, Asv'a v. PCL, 117 F3d 1063 (Bih Cir, 1997) und
Sows Tl BL v. FOC, 120 F.3d 753 (8t Cir, i?‘l‘ll. i in part, rev'd in porr ATRT
Corp. v. Jowa [kils, Dd., 525 T1.S. 366 (3999), aff'd e part and vacated in part on vesamd,
1IW\‘I 5ils, Bd. w. FCC, 219 F.3d 744 (it Civ. J000L caore grvnieal Jub noin. Veilzoa

Comomsy, Carp, v. FOU, 531 0.8, 1124 (2001); hoplementalion of the Loeal Competition
Peovizions i the Telecomaw. Actaf 1996, Onler ou Recousideration, 11 c.l:lt. 11042 4

Comm, Reg. {F & F) 1037 {{996); lmp) Jon of the Lacal Competiti
the Felectsnms, Act of 1955, S'cm:f Orider on Recumidendios, 11 PCC‘R. 19738, S
Coumm, Reg. 1 & F) 420 996); | of fhe Local (Y Provisian iu

the Tejeporoms, Ad of 1996, Third Qrder un Raw-#dzmﬂm aml Further Netice o
Propised Rols Making, 13 F.CCR. 12460, 8 Comm. Reg, (I & F} 1706 (1997,

52 Sew e=, Tief [or Pulitioner, Vedwon Conunit, Toe v, FOC, 2001 WL 383672
G55 B, 2 wm N D-5K1); Reply Wriol fiw Pitinoes, Virizon Comme, Ine, v
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Some industry pundits, padicularly those sympathetic to 1LEC
- positions, beliewe that TELRIC pricing will be phased ot and that
eveulually element prices will be based more on histodcal or opporfunity
costs ihan on fopward-Jooking costs, There is bintte evidence froun eithers the
FCC or sture regulatory commissions that TELRIC will be abandoned, ar
that historical casts, properfy measured, exceed TELRIC, Nevertheless, the
risk of dramafic changes in element rtes (perhaps duz to changes in
pricing standard) cannot be trivialized™ TVoday. clement mies arc
determined by regulafory fist, and regulators can be fickle, Blemens-rate
sabotage is & constant, though perhaps woak, threat,

Morcover, as Table [ illusiraies, those CLECs with a heavy -

depéndence on TLEC facilitics are required to sink other signiffcant entry
costs a5 well. For exsmple, the sunk costs of sysiems and customer
sequisition are nut somll, Nevertheless, the sunk costs of an element-
dependent entry sirategy are Tuch less than those of a nerwork-based eniry
strategy. Network facilities can be a severe drain on an entrant’s resonress
und they substantially rmise the risk of entry. Porhes, the speed with which
customers can be anquimd may not alfow the entrant to exhaust the
inherent scale sconomies in telecommunications plut,

Diespite These risks of investing in telecommunicadons plonts, some
EDEs have duplicated mujor D ts of the ILECs" network to provide
services, For example, switch-based CLECS typicatly acyuire loop focilities

{from the 1L EC, but cross-connect fhase toops to their switch and collocated -

equipment. DSE providers, sitilarly, cross-connect foop plant aver fo their
collocation. While this kybrid clement-facilities approach rednces relimmee
on the [LEC, substantial sunk costs are nonetheless requited. Further, given
the highly mequat loup cwover process, the deyress of freedom for
sahntage are expanded. '

ICC, 20681 WL 393593 (UK. Sup. Ct 2001) (No. 00-511 Respondent’s. Birief, FOG v,

Tows Ulile. Ba, 2044 WI. 705629 {LL5, Sup. Ch. 2008) (Mo, 00-51 1, 00-535, 08-57, 00

590, 00-8A2): Reypondent’s. Beicl, WorldCom, Tne. v, Vefiton Comme., ., 2000 WL

841072 {U.S. Sup, Cr. 2001) {No. O0-555, DO-547, 00-5H); Predirionar’s Hricf, Verizon

Onmm Ine. v. FOC, 2001 WL 705548 (US Sop, (‘L 2001) {¥o. 08-511). Commmenrs of

\ (umrm lnc.Bclmal.thu'l Telecomma. sl ] oA&mn,chuenfor
of Broodbasd Networky and Ad

Docku\h IJI!IWTB-[TFH! (Dcc. IB IOWJ. swifatde at hrrpjhnvwmu.do:gnvf .

53, First Report and Order, mpmmnsn pomas. 555607 (mm;l!nlmeFOCs
declsion 1o adopt e TELRIC pricing methodology is on certlord with ihe § Count

ond ursl drgtanients wero eld v Octobes 10 3001, & fowa Uit R, 526 F.3d 753
{upholding the FOC's paeic autharity 1o dovelop & pnanznnuhndn!nay under the 1996

Acty
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The “smari-butld” approach, where facilities ate deployed in a highly
comtrolled and meticulons fashion, has met with limited success, as have
virually afl CLEC entry steategies. Neverlheless, the leavy burden of
fugilifies deployment sod the slow, mluons cnstomet acquisition. process
have sear many CLECS to the l,;ave “ Further, while the light use of TLEC
Jueilities reduces rellance on the reluctant supplier, the ability of the ILECs
In disrupt CLECs" husinexss plany is mot removed. Indeed, in some cases,
those CLECs deploving their own plant to cnmplement the HECs'
#lemenis require even more LEC intervention te provide service (e.g., the
manuz] hot-cut pracess) than the more pure EDBs,

These hybrid emrams—those using bofl 1LEC elements md their
ovn facilitics—eepresent the bulk of CLEC bankrupteies vver the pust year
of s0. This group consists primazily of those providers adopting the “build
it and they will come” bisiness plan. Not ull of the hybrds will fail,
however. On the other hand, other CLECs, with lumdreds of millions in
debt and stow revenue growth, probably never had s chancs’ DSL
provider Nusthpoint, for example, curried about 3500 million in debt; 524
million in quarterly revennes, grawing at 10%% quarterly; and just over S100
million in quarterly costs, growing au 20% quartiedly. This includes cast of
goods sold and sales, general and administrative costs. As such, Northpolut
and similatly silvated CLECs were doomed from the oulset,

“While hope remtaing for u few of tie hybrid carranty, the impact of the
hybrid entraml on competition unfortunately “wilt be de minimis. For
example, switch-bosed CLECS fiuce a severe constmint on migrating
customers to their nctwark: the highly manugl hot-cal process. Every
customer a switch-bused CLEC ucquires must be hot-cut aver to the
CLEC's coljocation equipment.

Consider the effect of hot-cuts on competition in Ne-w Youk. In New
Vork, about 7,0{0) hot-cuts are porformed each month™ Assuming o 4%
menthfy churn rate, the number of acvess lines thar CLECs can service at

34, A recenr REW YORK TrdeE? article ilfusttaies this facy, hoting that dwing 3001 the
mumber of CLIC oy decliaad from more than 200 W shuwt 75, See tive Takmimciugh, 4
f'bmvpmv SrIE Avegengy the GRunts. MY, Thiais, Nov, 4, 2001, § 3, 2L 5.

45, See, pp. Grogory Zuckerman & Beborsh Selsncn, Televom Dabr Debocle Condd
Fead 10 Lasses of Aistoriz Propardont, WaLL ST. 3. May L), 2008, r AL

36. '[hh.snmamisbas:dmdnu&mnnmmlmm \a-hnn'-fenﬂupu'fnmcd
6378 hor-curg. Letter 1o Hanorable Janed 1. Bolxder, Soizetary. New York Mublic Senvice
Commission, Three Baspire Staie Plaz, Alhany, Mew York 12223 foom William D, Smith,
Senlue Regulstory Counsel, Vecizon, Mew York, Tie, 1095 Ave of tl Aunericas, Room
3733, New Yodk, NY 10036, Ret Cases 97-C-0271end 99-C-094% (Jan. 25, 2004} (oa file
#ith Joumal) While the 6,000 hit-:ats is an svecuged level of d=asand, hot-cols do have o
phyaul wpa by comstraind thar is fur kess than thal fiw LINFC-B, becauss GNE-P migrativa,
i most cases, dows o4 iR It inferventin.
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TV. THE MODEL

The review of curent entry strategies reveals fwo common themes.
Fisst, the dominans, vertically Integrated incumbent fing has powerful
incentives to hinder, if viot completely pul owt of aciion, thoxe CLECs

refying on ilx unbundled elements o provide service, When an ILEC sells

g unbundizd Toop o 8 CLEC in the wholesals market, that loop wilt
almost cerlainly be used to serve a cument customer of the 1LEC in the
retail market. If servioe provision is mutnally exclusive, then the ILEC wilt
1oae that customer and the monthly mengin associated with thar customer. If

the regulated price for eloments daes not compensate the ILEC fully for its -

cost and Tost margin, then the ILEC is molivaed 0 sabotage (he
insaction. Second. eatry inp she local erchange market by o large
number of providers likely will requdre access i wnbundled elements
supplied by either the ILEC or a CLEC,

Theso basic ideas, mixed with the influence of scafe economies and
" regolation, serve as the foumdation for the economic model of incenzives
presented in this Section. While the presemsation of the model is greatly
simplified for consumption by a brond audience. the model is technical by
ils very nahre. Numerical examples are provided at the end of the Section
far thase wanting o avaid the more technical prescntion.

A, Primary Aseumptions of the Model
Alfl apalyses are based on a patticolar set of asnenptions, and this

apalysis js 60 exception. The assumptions chosen here sknplify the analysis -

while capluring the salient features of the tekecommunications markels
under investigation, The sssumptions used in the model here inclode the
followkny:

© ' {a} There is & large, integrated (wholesale apd retail) incumbent (the
ILEC) that is legatly obligated 15 scil unbundled netwerk el to retail
competitors at rgniated pilces;

means; . ,
{¢) Scale {or density) economies exist in network or wholesal
operations, and these economies may be substntial; :
(@) White scale econnmies may cxist in rowil operations, these
teconomics are smaller vhan those in wholesale operations; and
{£) Wholesale services and eleshents gre required to provide retail
aervices, on a “one-for-one® basis,

Setwt-Mar e Bl L3I0 P

(b} Thesc incumbents may “ssbolage™ this process through nonprice

444 FEDERAL COMMUNICATIONS LA JOURNAL vol, 54

The following notation simplifies the model, -

ME retaif market share (% of totul markel sudes) enjoyed by
finn §
§~ 1 dominan firm
f =t other inteprated firms
J=a b, ¢, .. stad-alone, nondoniinant retadl firms;

8, wholesalo marke! share (% of total markel sales)
enjoyed by firm &
. k= | duminant finn
k= i other integrated firms .
k=w stand-alone, nondominant retait firs;

b typical retail neorgin (revermes less refail costs and other
servics costs on a per-costomer basis);

O toral economic costs of o network of “sive™ 5,
Tepresenting wll costs of the physical network and its
operations with C'> 0, C* 5 0, and (0}~ 0,

4 tegulated price of & piece of the netwark (“elements™)
nsad 10 provide sevvice 10 retail customers;

z peramit costs imposed on a competitor by a dominant
provider of clements thet do not result in a revenue to
the provider, i.c. nctaios “sabotege™

v, unreguiated _imn of a network element sold by an
integrated, nondominant firm, 1o 2 retail competitor of
the seller;

r unregulated price of 2 actwork clement sold by a fiem
having no other business to & firm offering retail
services.

66, The molsfion 15} indi inal crel. where mwrgivud cosl is the first
derivative of the cost function whh respedt to the quanticy of elenent produced. The second
derbvalive of the cost faaclion i CT8). Thess sasemptions merely imply that prodocing
aloments i costly (CT5) > 8 but that thers ace scale economies In this process (C'ISE S0
end 110 fixed cosis () = B). Heoammics of scale could be defined as declining sverage cost
(i Fined exstissere parsition) with o chonge in the corrclusions of the papet.
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The following additionel “empirics! generalizations” are used in what
Tollows: (a) the incumbent, integrated finn docs nat wish fo'scil clementy to
comnpetitars at ptice £ mud (&) marpios and prces sre snch thuy retuil
campetition is viable if rersil competitors are able to obtain elements at the
long-run uversge costs of an zificient competitor. The first geneslization
implies thot 1he megulaied rte for the element is below the opportonity cost
of the element for the dominam pnctunbent, whersss the second
generalization cnsares that competition is viable and thus a reasonable
expectation and poticy goal. ) '

B.  The Cost of Selling Plements

‘The next step in the analveds B to cf ertzs the opp ity costs of
selling elements by integrated end umintegmted frms. Consider an
integrated firn with network market share 5 and retail markel ghane MS.
The marginal opporturity cost of transfening control of one element to &
competitor, 4, 48 then; : .

PR + M-y @

" where the first tems, C(8), reproscnts the ordinary margingd cost of an
element given a network of size 5.7 The second tenm, MS -, illusirates the
potestial impacx of the sule on the rtnil porting of the seller’s vperations.
Giiven a retail market share of A4S, the (maive) probability that the sale of
the element results in o lost retuil account is MS. In other words, if the
seller has 50% uf the markel, then therv is o 50% chance thal the
purchaser of the element Is then asing that element to serve an existing
cuviomer of the seller. Siuce 5 typical account produces a maryia of ¥, the
cxpected lost retail margin on the sale is A4S - 4, and the toral cost of the
eement transfer is therefors C{S) + MY - 1, the marginal cost plus the lost
vetail margin of the element ™
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Twn imaporiant points atise Lere. First, n seller with a larger network
{i.e., S is lacger) enjoys o lower marginal coss; if 8, > 8, then OS5y <
CY(S,). In ather words, there are economies of scale. Second, a seller with a
Tarjex retil operation fuces 4 higher opportunity cost, £, siuee the sole of an
element 10 4 competitor is more likely to result in 2 Jost retnil account. The
relationships between the ogportonity cost, C1S) + AS - ¥, and the shares §
and AN are iRustrated in Figoss 1.

Clth + MSy ) oS +y

C (S + MSy
C{1) = MSy cis
1] 5 1 0 . MS
Panel A Panel B.

62, The VEMician Componid Briving Hule (MECPR™) wills for a pedoe oqual to o
VELRIC pricing i roughly squivalent ko averdgs cosl pricing, o QU315

8. The Authors assume, for sanplicity, thal the retnil margio 7 &= ot affected by the
saic of onc cloment.

Figure 1. Oppomtnity Cost amd Marker Shers

The relationship between wholesafe market share and opportuniry
costs is illastrated in Pl A. For a glven maxet share and rétail margin,
opporunity cosis arc deciining in whalesale market share. This reladonship
also implics that marginet cost, CY8), is declining in wholesale markcel
share (There arc ceonomies of seuie). Pancl B. illusimtes the relationship
between retail markel share and opportimity costs, With marginal
production cost constant, the burger the market share of the fioy, the larper
the oppasunity cost. This relationship is based on the expected relationship
between the forgang retsit margin end the sale of .an clemnent, since
marginal production costs are constant.

Becanse a wholesale-only lirm has po refail market share, the
opportanity eost of providing an clement for a wholesale-anly firm Is jusi
C1%). Given the existence of scale cconomies, 8 price of C(8) is net
consistens with long-term [mancial snceess. Scale economiss imply thar
meiginat vost lies below sveruge cost, 5o that u price equal to murginal cost
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does not fully recover the total cost of e Brm. Long-run m'em.gé codt,
C(.S'ya; is the minimum price consistent with viability of 2 wholesate-only
selie,

C. The Price of Elements

. The next stop in the model is to analyze the conditions under which
clemcant gales can be made, Figore 2 illostrates the oppornity cost ta the
dominant fim from solling one or 2 few elements, and the regmlated fevel

- of refimerafinn ity obhain from such sales ().

Cis+y
¥ /
&M (24 e=F
[} MS§,* i

Figure 2. Revare, Opportanicy Cost and Markes Share

The model assemes on Figare 2 that 7 is sufficiently high: £ (X5),
where F exueeds the long-run {ocremental cost of the dominant firm. This is
nol the same as assuming F£ is remumerative, however, since .scale
sconumies are present The mnslyses to follow do uot depend on this
relationship. ) : :

Figure 2 iflustrates an imporfant fack: the dominant incumbent is
witting to sell an clement ar price of F oaly if M5, < MS,* whers 1 < 7. At
atl higher market shares, the apporiunity cost 7 éxceeds £ and the ncumbent
Is unwilling to scll clements, ‘This unwillingness to selt elements is driven
. by the Josi retail niargin of i dominaut incmbent 345 - . The conclusion
" ig strengihencd if ¥ falls a3 clemens sales are made because the seller is
mwsginalizing; the elements reduce the margin on all units sold in the retail

aperation of the seller.™ Thus, if eloment sales inercase price compatition in .

69, Nl that CUSYS i thes Fanscaioual eqebvaliont of TILRIC,

70. Lower netail marging redoce opporhmity costs and $iny eocourage clanent sales.
Hivwever, the seiict sl nol pumoselully teduce fte Tetait reargin through the sibe of
L lo eyt it opy ity cosabs, {hee redneed mergin afleces alf cusbiamers.
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the retail markel, then the moumbent's incetive to sell clemems in the
wholesale market Is diminished. For simplicity, this model considers he
sale of a single el d with p bly negligible effects on retail
margins. Nevertheless, the fmpact of priee competition ou the incumbent's
incentives is noteworthy. .

D. Saborage

“Sabotage,” as used in this Arficle, has a very specific definition, that
is. the ability of a dominant it 1o raise the cost of a rival's key input of
production by nonprice hehavior. White sabotage can oceur in a varicty of
contexds. the inherent tension crested by the wholesale supplier versus
retail competitor contlict, cspecially when the wholesale price is repulated,
provides fertile ground for abuse. Thal Is 1o say, the dominant, integraled
firm is regulated and is legatly required 10 sell clements at price F. Here,
however, cxperience highlights the substantial- pulf between the
requiremenis of the 1996 Aot and reality. Suppose that the rogulated,
dominant firn can impose nonprice costs of z, where z 2 U, per element on
buyers, although they will cam no revenue by this action; that i, z is a cost
(o buyers but 5ol a revenne to the seller.” Given this possibility, at what
level, if any, would the dominant finn choose to sei?

It is clear that, when 345, < M3, * the dominant incumbent does nol
want to scil clements. Thus, in this gituation, 5 will be sot at its maximum
feasible value to impede the sale of elements. Because the sale of a single
element is undesirable. the sale of more thun one element is also
undesirable because a larger quantity of elements sold is more likely w
meduce or mensly not increase the retail margin.” Cost-based prices do not,
and shonld no, incorporate such manging, Thus, cost-based prices ans set
helow the opporunity cost of the incumbent. Conseguently, to the extent
that the incmbent domimant firm Is oble to impose ecosts on rivals, its

" incentives are to do s0.”

1. Beard ot al, supen node 1. o 1035,

T2, The muadel shows that: the dumieant incambent will nol sl gne donenl. This
specification. of the moddd is for ernvenionee, bt the sama result holds for Taryor quentitics
of elements sold.

73, A similas sitvation ean by obszrved In the macket Tor multichansel-daliverai video
progmvening  There, both e ug tprogr ingy and o {distribuion)
markets sre also chamcerized by high sunt costy and 1he nocessity of sehleving scals
ceonaraies, Fac Whis maton, macty eable mullipk uysicm opeatons [MS(L™) soupht fs
smitigute dheir risks by verticully integrating with popular csble nefworks. AS nccest 1o these
popula cable networks was key 1o the ability of 2 competitor—such at satallits peoviders o
cable overbnilders--$n sicesed in the market. these verticully fnteprated cablo M5Oy had 2
s inceative 1o sugege in swphegic salivompoitive vondoct against et vivals and
witinatcly did, ha inder o Atnp quch antioumpetitive condind, Congress wax fiwesil o
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E. Sales by a Yertically Integrated Nondnmiuanf. CLEC Provider

What ‘of ¢lemaeat sules by o nondomirant vertically inteprated CLBC
provider? The sbove analysis can be extended beyond the domi
incombent 1o any integrated seller, including CLECs, An intepraied sebler
i§ willing w sell an elemend at any price r onty if its market shawe ig less
than a critical value determined by CY5). ¥, and MS. For example, an
lnt:gntcd but nondominant seller would sell an clement ai price r only if r
> {48) + s, - 3. OF course. mich 2 price may not be remuncrative with
substantial scalc cconomies at §, but this rlationship serves as 2 lower
boundary. Noe that the value nf(-‘(SI) may be quite high when § is small,
as zre many CLECs, due fo scale economis iw network elements,

Competition, to the extent that it exists amounys sellees of elements,
may impose 2 miximum price that any given integrated sells’ can charge
for an clement. 1f s0, cull that price r,,, Given $, Y, und A5, we may well
have MS > MS* (or r_,, implying no salcs ofdemcnl.s by Iarger integrated,
mregu!amd figms becaise the luspe rotal macket shave increases the
opponunity costs of such sales, This “nu sales of elements™ stratepy is
more likely when refait operations of the firm (M3) are farger, the retaid
msrgm (1} is larger, snd the wholesale operations of the finn (5) are

feng ly, the domit sipplicr’s wholesale rates are
tmmgulaled 50 there is no inceutive for stategic nonprice nm:cnmpehmt
behavior. The nondominant wholesale finn responds to |1s incentives by
udmsungpm.:

"Clearly thep, the presence of scalo economies slyo affevts the
behavior of vertically integrated CLECs a5 well, but in what way? The

uode! indicates that while a vertically integrated CLEC may not opt for a”

sepamie wholesale business simtegy in addition 0 its retail operations, the

CLEC will not go aut of its way to frastrate entry 25 the FLEC would. ‘That

is, sabotage is the reselt of regulated prices for elements that are below the
npportunity cost, bur not neceswrrily the average cost, of the moumbent.
Yet, because the price lor elements is not prescribed for weregalated sellers
{CLECs), dhese firms have no incentive to sabolage transactions. However,
03 also aoted aboye, the higher the opporunity cost of the unregulated fimz,
the higher is r—ihz price at which the unregulated firm will sclt elements.

prmﬂglluhchomnhen:mmhﬂmiw&bkauwmwnmimﬂyhmgnmd
MSrDl who doliver progmaming over stddthe o &

199 Far b fﬂllnxcgauofl.buhngmn Access paradigm. ser Jymes W. Olson &
Lawrence J. Spiwak, Can Shorr-Termr Limily on Strategic Vertical Restrolats fmprove Long-
Term Colde dachattry Marker Perfivmance?, 13 EARDOZO ARYS & GRY. L.J, 283 [1995); soer
alvo George 3. Ford J John 1, Jackyon, Hordsmtal Cancentration atid Verical furegrosion
i the Cable Televishon Industry, 12 Ry, QF isouy. Ou. 501, S04-06 (1997),

wese in the publio inlerea 47 11-5.(...5548(5uw v
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The element price r, is decreasmg in S, and wcreasing in M3, and ¥.
Accordingly, a fully imtegrated nondominant CLEC movider with o
signlficant marker share in the retail morbet will uot affirmatively seek 1o
thwart entry, Instead, this CLEC will stmyry uffir elements tu the wholesule
murker ar “high” prices. Av a vesult, while wi EDE moay be able to
purchuze some elements from o CLEC for short-term purposes, purchusing
elements from the ILEC Is abways fruught with pacil.

F. Summary of Model with a Nimericaf Example

Although of a fairly technical nature, the modst deseribed hare mesmly
Fumalizes a faidy simple md commion-sense notion: whenever an
intcgrated firm sells a perwork clement. or pevwork services, to a rétail
competitor, there is a chance that safe will tause the iutegrated fion to lose
2 customer 1o the biyes. Tn a sense, such sales to retail eompetitors involve
the bisk of also “selling™ a valued customer, and the imeprated firm witt
recognize this fact in its actions toward thnse secking wholesale scrvices.

* Further, the risk of such'u loss fo the seller is related divecily fo the setler’s

inarket share in’ the refevant market. Por example, a firm with a ncar-
monopoly in the retail marker will almost surely Josew customer if it
supplies a wmlzil competitor with the ability 1o offer lurther retail services.
There is, after all, almost nowhere cisc fram which such a custamer could
come,

The reluctance of inlegraled sellers (o gell clemens or wholesale
services can be measured by the prices they would induce 1o volunturify
stll guch elements o competinas, Faber, in order for elements i be sold
by an integrated fivm, the price charged must atso be below the potentlal
camings of the buyer, so that the sale is ecnnnmlcally sonnd for the retail
fim. The aml'ysts prescnted here allows this requirement to be analyzed
md imderstood nsing simple minericul mmples

To make it concreie, suppose thal in some given market the economic
cost of the pecessary element—C{S) in the model-—is $135 per manth for a
fim with 2 30% morket share in the wholesale musket. Suppose further
that, given ithe additional costs anslag from retalling, an efficienr retal)
service supplier could expect to eam a wargin of $25 per month--Y in the
model—nol counting the costs of the wholesale element. This implies that,
given an clement of cost $15, a customer jn hand is worth $10 ($25-315).
Then, the prices in the secand columa of Table 2, r,,, in the model, would
be required by the Tategrated sclier in order to induce them fo sefl the
element, with these figures related to the integoated finn’s mardket share in
the relevant market.
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Tahle 2. Mintmum Efement Prices
Retail Market Share Minimum Element Price

(34%) (%]
[ 15.00
25% i1.50
5004 1000
75% L2250

100% 15.00

Although a very simple example, these calculations show that the
willingoess of an integrated sefler to provide u wholesale service to o refail
competitor is directly and posilively refated to the retail market share of the
integrated firm. Since 4 potential competitive retailer that might seck to buy
elements is likely to be operating o lower murging than the existing
dominant Firm, clement prices of the sort illustrated herz can be expected to
substantinlty seduce the sales of clemenly and fhe emergence of
campetifion at the retail sage.

G. . Market Examples

Because there are no integrated, nondominant CLEC suppliers of
focul exchanye elements, cumparable examples must be found elsewhere.

Az an snalogy, consider the wliclesale market for tong-distance services,

where the “element” in this context I sceess 10 a nationwids long-distance
network. In the Tong-distance market, the retail macket share variable M5 is
prapedy characterized as the undertying carrier's national marker share; the
long-distance muiket is nationul ju scope. Aay of an iotegrated
interexchange carricr is potential prey for a retail carricr using the facilitics

of the hmegmied firm. A ing ¥ is equal across fns and scals

economies are. exhausted for o)l natiomsl long-distance networks, the
expiectation js that the price charged by interexchunpe carers with large
. retait marked shares woudd be ligher than thase without such shares.

Table 3 -provides an analysis of cusiomer percoeptions of a
representarive sampling of wholesale carrier price points and the fespective
curmiers’ retail market share, The model sugpests that ATET, the Jarpest
retail provider of long-distance service, would have the highest prices for
wholesale capacily. Table 3 indicates thal customers and potential
cutomers of ATET wholesale capacity view its prices sx relatively high,
resulling in the lowest taling for pricing (4-26). Further, those carrdets with
the smallest refait market shares are piven the highest mting for pricing
(2.00}. While the data preseiated in Table 3 are not parfectly comparable
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the analysis above (the market shove data are uot perfecily analogous md
other factoes influeace price), the g 1 relationship is patible with
expeciations. Furthermore, while ATET has (he largest network and largest
retail murket share, MCE-WordCom is the largest wholesale carder, 1t
appears that AT&T's retail macket shara continues to influence the
company's behavior in the long-didtance wholesate market.

Table 3. Pricing Satisfaction and Market Share of Interexchange

Carriers™
Prklae  Mavket Todax
) Seffuctus  Shure .
Carvier Inder Pl of Diata Pos
h
AT&T 436 5376 14 wih Fraexd Lsa
Cable & 0 0008
Wireleas -
okt 551 9008 -
[Fn- —
Rraxdwing 47 030k £
xa 142 0.225 .
WoridCam
Quest 598 6030 wit . om0 43
Speiul 5.8 0090
Fedeglobe 842 oo
Willims 563 .04
Misc. Sutadl .
pote 7.00 [
Mcsn ot
* Higher values indicatc lower prices,

In stk contrust to the hiphly competifive market for wholesale
capacity in long-distance services, the wholosale market for the LS.
wircless industry is inmature, The opportunity cost model sheds some Jight
on this facr. Flistorically, the macgins () for wircless scrvice have been
quite hiph. Forther, the wireless cumiers huve only recendy bepun to
exhaust scale economies. suggesting C{5) was large historically. Today,
sratket shares have somewhat swbilized, ullowing wirdless canics 30
hatter assess their apportunity costs. With wireless margins lower, marke:
shates stablo and dispasate, and scale economies neur extumstion for some
carrices, the model presented ahove supgests Lhat @ wholesale market in

M. Judy Reed Sinith & Taber Buazi Reseltcrx Ruge Wholesele Corviers, Preong:.
March, 2600; Tremds in Tekophone Service, Foleml Communictions Comavasisn, August
208 (Dota for year 2008), af Takle 10,1,
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wirzless telecommmunications may emetee,

Notwithstanding the sitaation in the United Stales, the [hrmatwu of
such a wholcsaie wirtless market §s nenetheless well under way in the rest
of the world These sclfdescribed mobils vinun netwmk opertom
(“MVRQOs™) such s Virgin Mobile, Sense Communiestions, and the
Financial Times Group (finns that ane essentiatly “madketing machines"y”
are all making sipnificant headway in nmnerons merkets in Europe, Asia,
and Australia”™ Not muprisingly, receat wads press repoats reveal that
several LS. aircless carriers are warming up to the idea of offoring their
capacity as wholcsale suppliers as weil,”

Serwar-suan i0noe . QIORL L33 P,

. 75, See. ég., Rewers, Bromson s (ke Vhght didine s Mublle Weapus, Torau
Twaseton, Repl. 3, 200f, owilalble w higeiwewiotohcle.comiview wpZurticld D=
u!ﬂ&hb—-ﬂ'&mlegnryld— 2320w —Hransantiouse—Virgin

76, See, 8., Telecom NZ's 34PT Looks for Austrulia VN Deols, Toar Tnaml-t,
Sopl, L7, 2081, available af bitpivewy Supalide comiview agp Tarficlel D=43 8668 ub=TT4

lemld—ns&tw—'l'sbmnﬂ\’z. Virgin Plons wssmm A:fva Speed. Soax 1K Porteer
Soon, ToraL Tuutom, jons 13 001 pwailuble o bigyiforw Hel feicw.asp?
mticlelD) 405008 Pub TT&coreporyid 328&kw Virgint ({voling, sccocfing lo Roas
Cominck, Ehicf Eavtative of Virgin Mohile {Asia), that the LiK-based Virgin Group

“phans W spend USE53 miltion no expending s mobile virlual network opcrstioas in W

Asion regions over the next theee to five yaars™) Ilny I.u Mmsm-, l'lpwm MVADs - Not
All Virgins, Rudn, June 1, 2081, aroilahfe at bapsiww A ! vicwap?
e D-H16028 Pub-RM & taicgoeyid-05 &k w-Viginy George Maliay, COR Buotis the
Pover of Smaller MYNCly, ToTAL TELsCI0G, May 21, 200), oveifalie of baptfuwww,
talicle crnvview nq)’:l'h:l:m’dmm&ﬁd-ﬁ\'m:mgtrﬁdﬂnﬁ w=CDR; Asimie

Turner, - Aohile Yirmal Netwivk Operators: Taking Ruol, New Canmiex, Age. 1, 2001,
avallahle @ higoffewwdotalich fo acliclelD-304 S 58 Pot- SR

cxtepucyid-T05EkumRool; Aune Young, FT amd the Carphone Warchours Form MYRO'

Dol with Celined. Tora Tecom, Mar. 5, 2001, matloble ot bipcd www.oaksde.
mﬁmn?MiH?iﬂ&lWlTMWﬁﬁ&ku—(Mn Jogome Vealfe,

Mokils Firtual Network Opertorz - Mm*hg Okt Their Jersitory, Cingstis. WEEE INPL, -

Mor. 5, 2001, avaifabde ar hetpcihoecw tolaifel asparticlel D3 75308 ub~CW1
&cateporyid 05&Iw Mobilet Vimnl+Ketwnrd;  Anne Ymng MENDs: A Market
Essential e om Opuumr: Hute Noire?, TOTAL TRLEDM, leh. 22, 2001, wnefluble ar
Blapfvwse intalie tartic] "h372.1$&l’tb“1‘l‘&m1l=6wnﬂw
Wealre: Gierand O Dy, Varwrgm« MFNCY Seex Sessz iy Nuedic Expansivn, Torat,
TeLscead, Feb. 6. 2001, avaitahie ot tpewwetotalicte comview.aspTartick 36637
&hvn&cwﬂm&wmymtmm Empa McClune, 3G Owwers Awoxh
wm- l"nudea-aﬂm Om.mm W INT'L, Jan. 15, 2001, awrifable ar hitp:/fwwwe.
A i sannmqmw.pm&kch Iwneri
71 See, ey, Bruce Chuistian, Vonted: Charneds for Wireless, PROXES, Mar. 2001, o
b phoneplusmag.comsurticheasd 13 beovar btml, Pirgin Teaaer Op A Spei for
U8 Servives, Revvens, Ot §, 2001; Spelat, Firgla Form Wircless Jolal Venture Vmed ol
15- to -Yeer Olds, Bus. 1, Oct %, J00I, et hlip/fuvaekansasciry bizjoursals com!
hﬂmityiiwﬁﬁ'lﬂﬂlﬂﬁ-ﬂl-dlitﬂ&mt Thoe Olavsrod, Speint Virgle Creata Wireless
Joinl Vewlurz, WikEess Nros, O, X, 2001, & hipcifww inlemetnewr.comd/winclesy
. wrtichel, 1069295111, 00 ldml .
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V. IMPLICATIONS OF THE MODEL AND THE CASE FOR AN ADCO

A Emerging Trends

The analysis zbave indicales that the opportunity cost of selling
tlements rises as wholesale market share declines und retail market share
increases (holding the rewil margin constanl), suggesting the foflowing
pussible conclusions. Firsy, shere is renson 1o beliuve that #o fnregrated firm
with large retoil presence will emerge as an efficient, cost-bused supplier
of network elements 1o resl] competitors. Mareover, the vegulwed,
deminant firm, and any larger integroted firm, may well he relwciast o
creafe ifs own competition through element sales. For both dominant and

uondominans pwovidess, there is a clash betveen scale economies on the

vae hand und retail market shure on the other. Size does matter, 3o to speak,
st in conflicting ways. For an integrated provider offering no clements o
the whaolesale macket, wholesale (53 and retei! maroet share (345) ure highly
comelared. The oppottunity cost of selling clements declines as wholesale
market share increases; the opportunity cost of selling elemients increases
a8 retail market share increases. Thus, it is guite passible that the lowest
cost providers—-those exhousting commomies of scale--do not parficipate it
the wholesale markel, particularly at betier prives, because of u h:gh retail
marka! share.

Second, the presence of scale ccovomies snggests thal small
wholesale finms, or retuiler self-supply, rany fikewise be noneconomic.
Realising economies of scale affects profitabHity; this. exhausting scala
economies i3 devirable. Howoever, doing so may be difficult if wholesule
markel share ix tied directly to retail markes share. Ao integrated fiom may
be unable 1o acquire sufficient roiail shars to exhanst scale cconomies at the
wholesgle Jevel. The yvewil market share of the firin, however, may impede
the firm’s ability 1o increase wholesalo sales ta achicve scale tconomies by
raising the opportimity cost of element sales. Thus, wuperovs forces
aperute against the prospect of wholesale supply by integrated firms,
whether dominant or nondominant.

Similaly, a large retwil murket share lnn’!cnlc: thot the Tnembent
Wil have o significant incentive 1o sabotage and discriminate agafnst rivals
in the wholesale marker, Fudher, the scale coconomies in the loce! marke:
are mure significont than in long-han! networks and therefore 1t is unclear
whether individual EDEx will ever aespiire sufficient murket share to justify
the construction of network for their exclusive use, As such, for thuse firms
‘that refy heavily, if nat exclustvely, on the incimbent to provide wholesale

femeuis af just and 1 ble rates, tha econnmics do not bode well for
long-term viabitiry.
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‘Whal, then, is the alierpative? The analysis presented here illustrates 3
‘potential matkerbased solution o this dilemma: the entty of the
- wholesale-only firm or ADCo. Such a fim can offer retail entranis the
immediuse advantuges of larger scale, thus obteining scale econonies in
network operation, without the retaii-market-share-driven disinceatives to
wholesale supply. Tn addition, given the wholesak: nature ol the ADCo and
advances in technotogy, ®iail entmnds can use the ADCo's fucilities (i.e.,
cssentially a “dumb pipe”™) o provide customers with custorn-taiored
products and services thet the incwmbent network is sinply wnwilling or
unsblé 10 provide {6.g., managed 1P services). Accordingly, while the
. number of Jocal access netwarks the market cun sustuin may be few, the
wholesale natire of the ADCo nopetheless permits the number of providers
of advanced lelecommumicutions products and gervices io the loce) market
(0 be muny, ’ )

Specifically, an ADCo can and Is willing Lo offer elements with an
cconomic cost of C(S), and at a fully renmerative price of Qhuthq {i.e,

averge costh. So fong #s such a firm is sble to achieve sofficient scale

coonomics, it may well be that C(S VS, <r_, where
ro = i OCS, 14 M5, -1,C(5,) + 35, -}

“ar. equivalently: .
I = minr+ 2,005+ MS, ).

In other words, the average eost of the ADCo may be helow the

n_.__uanm.EmJ, cost {or minimum clement price) of ifs potential inteyrated

Tivals.

Table 2 above can be expanded to inchude the minimum price of the
ADCo, sssuming that the ADCo and the integrated provider have the sane
cosl fimstion, but thal ADCo, by definilion, has no retail madeel share.
Thas, the mivimum remunemtive element price for ADCo s equal to its
average cost (C{S)FS) or TRLRIC—$18.00 in this case.” As shown in Table
4, ADCu's price is below the fatcgrawed firm's price in some cases. As the
retail market share of the integrated firm rises, the ADCo price is below the
integrated finm"s price. The difference in prices is the result of the retail

78. 10 md, then veadl fivers will pay U ntegmeted proviibors thais opportandly st

78, The ADCo cannor solf clements a1 marging) cost, whessas the wcumbant may do 50
beease it notwork cosis e k. T oihor vwordy, #n ADCu wiuld not emer {he mars,
ek incor sk costs, # ke expoctd pice i wl exoesd manginal coot. '
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d finn,

E

market share disincentive (M3 - Y 5 d by the Jnd

‘Table 4. Minimum Element Prices

Integratcd Fion's Integrated Firm's ADCO Mimimum
Rofail Market Share  Minimom Elemcst Element Price
(M) Price ‘ 1)
(ras) .
{122 15.00 T O18.00
25% 17.50 ] .00
54 20.00 18.00
75% 22.50 18.00
LK% 25.00 EE.OR

‘I'he condition under which the ADCo can psofitably service the
wholesale market daes not reguire that the ADCo exhaust i scale
scononties. Bven if the ADCo is somewhat less efficient than larger
providers, due to a emaller size, the fnck of the retail-driven disincentive
may allow the ADCo o profitably supply a whaolesate madcet. Thus. the
presence of more cfficicnt, intzgrated fims is immaterial so long as the
retail-driven disincentive 1o supply the wholesale maket is sufliciently
larpe.

B. Residual Public Interest Benefits--The Impact of the ADCo out
the Incentives of the Dominant Incumbent

Perhaps the most mportaie benefit of the ADCo would be its
poteatial effect ou the incentives of the dominant fncombent to execise
market power (i.¢., by raising prices or restricting output) or to engage in
efforts to deter now enity via stmtegic nonprics hehnvior.

For exanple, it muy just be possible that an ADCo, and itg customers
serving the relail market could grow lacge enough that the market shares ol

© fhe integrated fims, both wholesale and retail, &ll sufficiently to vender

(hém vakid crnpetitars in the wholesale warket Thus, Yike stractural
separstion, of the domninunt provider that aies to climinats the refail

. digincentive in s more divect way, the ANCo can glter the incentives of the

domsinant provider s that sepplying the wholesale macket at comg itive
prices is econamic, ]

More imporiantly, it may be the case ihat the preseace of an ADCo
will have an even more profound efifect on lony-teom indusay structure,

“That is to say, ever since the ATAT divesiiture, theve hns been greal

80, This rosedl is nesither dicated nor reguined by Uie model.
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discassion nboul the prospect of legally mandating incumbeats §o sepamls
smcturally their network aperafions into s separate LoopCo ™ Structursl

" divestilure, by separating retail and wholesale operations, elindnates the
retail macket shave disincentive to supply the wholesnle market, as well as
the incentive to sabotage, Regardiess of the economic merits of such a
structurnl sepavation, however, such a notion sppears to he a political
nonstarier.™ Given the incumbent’s inherent. incentive to block entry, a3
discussed nipra, it is nonctheless reasonahle ta inguire whether there could
be some mechanism or cifeumnstance whese an inenmbent would find it
maore cfficiant to disaggregate vohantarily ivs local aceeas.

The presence of an ADCo nizay just be the catalys) needed to provide
an incumbent with the incentive 1o disagaregate its wetwork fucitities from
its markeling operations vohumtarily. Il the ADCo reveals any discconomies
of vertic] integration {to tie exent they exist), then vertically integrated
finis may change to divest themselves volunsarily, hecause it wonld he
maore efficient (i.e, more profitable) for them to do so. This velehnary
restricruring would be the conseyueoce uf an ADCa revealing the presence
of diseconomics of scale, scopc, or sequence between the retail and
whulesale components of the firm™ A full analysis of this possibility is
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beyond the scope of this model and Article, however.

VI. CONCLUSION
The purpose of this Arhcl:: is to shed some light on the path of fulure

volution in the titive ati mdusu) as well as 1y
explare itz somewlhat troubled past and present. While if is always desimable
to break nzw pround in research, this analysis will not be particularly
gromdbreaking to those most familias with the telecommunicasions
industry, Indecd, this analysis, in many n:spucls is a formatization of ideas
shared smong indusicy insidess for decades™ The economics of the
telecommunications industry, particnlady the supply-side economics, has
ool changed muclh over time. Fewness o supply is the e, nol the
exception. Enstead, fiber optics und other reehnological funovations remain
key diivers of indusicy structure, notwithstanding the inhereat ¢conomics
of scale and sunk ecosts of welecnmmunications networks. As Professors
Carl Shapiro and [{al Varian Su:cmctly suale in their bouk formarion
Rules: "Technology chany ie laws do aor ™ Accordingly, if

Bl Yee Morris, aupra neie 14,

- 82, anmpl:.mm:lnulaq{omwbemwmhymmmhlc Seg,
ep. Icfirey A, ivenach ot al., Reguletory therkill: Peemgedvantu’s Propond 1 Rreakup
Belt dduatiz, Progess and Frocdm Foundation, Moo, 16, VMY, of teepsifwww pilog!
papuaeparthtio, The cconomics indicate the opposive conclusion, bawever. Frs, the
LoopCo's costs are sunk, and it bes slzady achicved the scals i ¥ 1o be
suceessful. Ax rach, it will be established in & markot capatle of sustaiaing oaly a fow finns,

%Mmﬂin‘wpmmﬂmsmmmknimfmlm {or cven a few), 1

i6 highly likedy that repuiatocs will milt & :mpnu S0 kot prbenmdﬂimm the LoopCa.
Ax ch, it I anclear biw a LoopiOo weu) Iz when ity il
cosls me guumantved by regutstica. F’lmlly :lmymmnulhﬂﬂwLoapCou\mﬂnnm!
mmg-hnmym:ﬁndmlhmghuwmntnhmsedMMWMmmnaﬂmmtm
1 de amt repluccd i with o ive 1n sl us much of iy produt (e, locl
accxss) to 3 ueny potealial bayers as i could fnd. Indeed, i 8 LoopCo & really snch an
Enefficien] bosiness proposition, then why did Brilish Telecom reject offers of $11.4 billion
ond §25.7 biftion cespectively fox its local scoess noworks froo firms who realized the
henefit of bresking our e vatue of 189"s 2550 vin x, Loopllo? See Den Robents, 8T Kbz
b Otfer for Lines, Fri, Tives, fuly 30, 2001, § |, «t 19 (yunting potential purchucer as
belicving the “BT has ignored the poteutial of its bocal Yoop becanse any ADSL serviecs
provided by rdval operstors compsie with is own pazl division™), Andrew Ward, IfenlB
1n 325 7bq Offer for BT Fired-line Neework, Ene Tasss, Aug. 5, 2001,

83, Sue Goorpe . Stighes, The Economics of Information, 69 1. o PovL. Booy,, Bsun 3
(Tre 196)) ot 213-25: Darard F. Sruesek. Recuisnod anp Maskees 119-20 (1989):
WOLIAMSN, supra nok 8. -

A clnisi ipfe of bow changing th: mnderlying structure of the matket cats force
fmms 10 “volunbuily® disaggregate can be found je ATET's spinuoff of Luces
Technalogies {né Bell Lahs), To wit, back when ATET had o tokl manopuly morr
everything short of the upoken wonl, # wax vory efficent for ATET w0 being the rminad

eyqulpmes socing of the indwilry "ot of the markzd md e the frm™—i.c., manufacturs it

lerminul Equipmenst on & vﬂiﬁ:ﬂll}' inrogruted basis. In the mid-lighties, however, ws fnng-
distanee competition was in il infuncy, & moet Fnveed-Jooking 17CC [veatived] tha
compelitaes shoold hove mone fian o souwee of mmmal Mmlung cuipmeant (ie.,
AT&T/Bell Labs). As such, through sirin strucpicel such as tard infee-
faces and plugs, the FCC exsendinlly carved-out the jcminal equipeent market to allow for
compeding supplicri,
By the mid-1990", the marker for ins) way B Hot only
was there Bell Labe ATET, bt alse othicy vendars such a5 ﬁsce Sicmens and Nortol and 2
wide vmcryo\’mhcr niche mmlo;_.'y players x¢ woll, A% the resmk of his counpexition for
i, the equi; { vendor side of AT&T found it was losing custamers

’ becauss, as & wpuﬂle mmy. it wns prohibited from salling to would-be chvals, sad dhe
sedworkimacketing

sihe of AT&Y was liminsd voly b wiset Boll Labs caune up with, (Rven
this clumgped marked structere, it was o inoee effitviont {Ls . mons profiabic) for AT&ET to
disgpgregate voluntarily Doll Labs {now Lacant) Fum ATVET™s telephone business (i.e.
tring he transaction vui of the fw and into the mecket). Ja 5o doing, both firms. 3oz better
off. as Lucom can how sell ta a wide variary of oustomiers, and AT&T novw bea a choice of
compcling terminal equipmen) vendors wike distinguish themielves m both 2 price andior
serviee qualiy or pchnofogical basis. See NAFY & Serwas, supra note 4, al 35.

24, Indend, the notion of aty ADCo war Best fteched out by Jerry B, Duvall in 1994, and
has bomn wyitten about frequentdy dincs then. Soe Jary B. Danvall, Bnery by Elevwric: Uttlides
Ium Rmdami Nmmmnanrrm Mm Implicetions for Public Poficy, Paper
P t Befoce the C jitres, ABA Sectiem of Ankimnez Law,
Colfiez, Shanman, Rill & Seott, PLLC, “-uhmgun. D.C. (Feb. 6, 1954) af bnprifwwew,
ascest.orynasearchplioenfa-chl2.pdf. Por soorees discussing Dawell's notion, see, for
cxample, Lawrenes ), Spiwak, Uility Entry fiio Tetaconmuaications: Exnetly Hine Sevirus
Arr We? [Phoenis Cir. Policy. Papor No. 1, July 1998}, avuihobin af hilp:ffwww.phounia-
vonier.org popp/PCHE 1 linsk pudf RAYTRL & SHWAK, supry noie d, a1 20609,

H5. AR SHAMRO & FAL R, VARIAN, POORMATION RIVES §-2 {1999) fernphasis
mlded). .
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netwark-based campetition of & highly Eugmnnlad patgre is desired, theu
competition policy is fighting a Josing batle,”
: !n the most generyl of teoms, this Adicle discusses imporiant
istics of local exchange mardkets and the fions thar
parlicipate therein. Fimst, entry into the local exchange markel roquires
larpe ﬁxnd nu:l sk costs muking eatry nsky and necessitating scale
ty, only fetww Joea) access netwarks can supply e
tadket, Th:se few jocal access networks csmnot be small, however,
because a large market share is required to realize sufficicnt scale
ceonomics to compets cffectively with the fLECs end survive.
Secondly, acquiring sufficicnt marke! share to realize seale economics

may be difficult for sotrents thal are nol wholesale-only finns. Given the

substential scale cconamics in Jocal exchange petworks, it may nut be
possible for a single camier W acquire sufficient retail macker share in a
timely manner 10 exhaust ccononides of scale. An integrarcy from supplying
the whalesale tnarket js condlicted; the integrated finn’s retail macket share
ralses the opportanity cost of wholesale supply.

Accordingly, ' cconomics of scale are sufficientty large,. then

reaching 2 scale of apesation thar ullows the entrant to compete with the -

ILEC 1nay be best achizved through a wholesale-only entry simtegy—an
ADCo. The ADCo can consalidate the consumer demand held by retail
CLECS, thereby reducing risk and costs, and expaading output quickly. The

disincentives fo wholesale supply pussessed by the integrated fum, -

furthermore, do not exist for the ADCo, aud therefore the ADCo—unlike
the ILEC---has no incentive to sabotage its custdmers. As a resalt, the
ADCo pravides the auswer 1o the central nbjective of the 1996 Act: that is,

while the number of local aceess networks the market can sustain may be

few, the whalesale natare of the ADCo angetlisless pesmits the munber of
providers of advanced elecommaonlcations products and scrvices to be
wany, which—after ali—is the rafson d'éire of market “restructuring.”

86, See. g, Review of Reg, Rogub foe 1 beqr LEC Beoadband Tl
Servs., Notice of Proposed Rute Mclh'ug, C'C Docka No. 01-337 (Dee, 20, 200%), avallable
af hitge!hraunfoss. foc. povfedncs, public/attochowich FCC-01-3C0A LpdL Bur eof Lawrence
). Spiwak, Ouwtside View: The Hroadband Shibbelerh, Lvaren Pawss IXT°L, Dec, 13, 2001,
awiiahle of s, npi comfview.cim?Sunyl3=10122001-N52454-2749r.
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the entrant uses its own switching exclusively. This level of demand occurs with

probability F(S/N).
m_m_wﬂmm‘zsﬂamnna_mgnwaw

M=AN-M, e 5, {1

which is simply the margin on the actual customer base minus switch
investment. Alternately, if AN > 5, the entrant uses both its own switching
capacity as well as purchasing unbundled switching from the JLEC. This level of
demand ocours with probability [1 - F(S/N)). In this case, the profit of the entrant
is. . :

=S -My+ AN -5}, —e. 5. (2
Note that there can be other sunk epiry costs in addition to switching
investment, but the presence of such costs does not alter the analysis. For
expositional convenience, we ignore such costs,
Expected profit as a function of 5, N, P, and P. is

§iN -
" Ene _5»5 N-M, + _.eﬁw; NM, +(1-F(S /N))-§- M, —M,)-e-5.

siw
3

To find the optimal level of swilch W_ER_H.:@:F §*, the first order condition of
. Equation (3) with respect to S is needed: -

mm|=u: ~F(S/NY)-(M, - M,)-¢=0. . @
The second order condition is
wmmn.aa\zg AL/, - My)<0 ®

indicating that 5* i3 a maximurm.

Useful comparative static results include

mu
Mwmlz.uuhm._zu IE tLvo . ®)

FEBE._W that the larger the number of expected customers, the more the entrant

- will self-supply switching.® Defining x at 5* as x*, we have

mm._. m

— HOIDN- Z + ?35 NM, >0, s}
SN
PR |- B /SN - [aga|<a, (8)
ar, e
and,
mmaqll .
5 N<0. )

" Equation (7) indicates that an Increase in the costomer base increases expected

profits. Equation (8) and Equation (9) imply that higher element rates, whether
loops or switching, reduce expected profits.

Turning to the question of switches deployed inl the market, assume that alt firms
pick the same 5* ex anfe, but ex post the demands differ randomly for firms.
Market demand is assumed to be constant and insensitive to the allocation of
demand among firms. Given R, Py, P, ¢, and N, each firm selects 5*. Equiltbrium
profit for each firm, n*, is assumed to be zero. This assumption allows us to solve
for N, the “miniminm necessary market size.” The number of firms that enter, J,

_depends on this N fie, I = i), where F <D — the larger the market share

needed to break even, the fewer firms enler in equilibrivn. The optimat level of
switch deployment for any given firmis 5* = S*(P, P, N). -

If each firm deploys 5* msﬂurE@ then the total amount of CLEC switching is .
given by

& 1t s plaln to see here how the capacity constraints of the manual, hot-cut process will
impede CLEC swich deployment.



5=KN)-5*, . (10)

which stafes that total switching capacity deployed is simply the number of firms
multiplied by average switching capacity. The response of switching deployed o
a change in the Ioop rate is

B _p N Seq I[as' BS'BN] 1)

dp, = oF, op, | oM 9B,
but dS*/aP, =
dS CN[,e.
'§ 12
-5 [1 o. ] _ o

Al the right-hand side terms in Equation (12) are positive except for . Thus, the
sign on 43/dP; is ambiguous. Equation {12} reveals the two important, and
conkrary, effects of changes in the loop rate on swiich deployment First, as Py
rises, the per-customer margin declines. When customers bacome less pmﬁtable,
the entrant nesds more customers to breakeven (dN/dP, > 0), and an increase in

customiers leads to mcreased switch deployment. This effect is caHed the scale
effect.

The second effect is called the entry effect. From the scale effect, we know that a
change in the loop price atters the scale of the firm. As the market share required
to profitably enter rises due an increase in the loop rate, fewer firms can
profitably enter (I < 0}. A reduction in the number of frms reduces total switch
deplayment. The source of the ambiguity is, therefore, concemns whether the
scale effect dominates the entry effect, or vice versa.

While the scale and entry effects arise when considering the effects of the
switching price on total switches, an additional effect is also presant A change in
the switching rate on fotal switches is

45 _aN a5 ds+
L Y Y N 1
7 BP[S 'aN}”dP, 13
The scale and entry effects are both present, but there Is an additional term on
the right-hand side not present in Bquation (12). This tenn measures the
substifition effect. The substimtion effect accounts for the substitution between
- selfpupplied switching and purchased switching. As the price of purchased

switching declines, the incentive to self-supply switching declines {(d5*/dP, > 0},

and vice versa. Clearly, the substitution effect is only one of three potentiat
effects arising from a change in switching vates. The sign of Equadon (13), as
with Equation (12}, is ambignous. Becanse the theory offers no nnambiguous
finding with respect to imbundled swilching rates and switch deployment, the
impact of changes in the switching rates on switch deployment is an empirical
question. It is to that empirical question to which we now ram.

TIl. Econometric Model

This empirical model focuses on the relatonship between CLEC deployed Yocal
exchange switching equipment and the rates for unbundled local loops and
unbundled local swiiching. Thie relationship between element rates and
switching faciliies deployment is particularly interesting since switch
deployment is the primary focus of the ILECs” policy agenda. Furthermore, local
switching is fertile ground for empirical analysis because statelevel data on
CLEC deployment of local swiiching equipinent is available, and becanse UNE
prices are eslablished on a state-by-state basis, providing sufiicient vaniability in
the data for econometric analysis. In addition, the FCC has limited the
availability of unbundled local switching ih certain areas of the Top 50
melropaolitan statistical areas. Thus, it is possible to assess how this lack of access
has influenced switch deployment.

From the Local Exchange Routing Guide ("LERG"), we compute the number of
CLEC switches deployed (5} between April 2000 and October 2001 in each of the
fifty states and the District of Columbta. Also computed is the number of CLEC
swilches deployed between Janunary 1999 and April 2000 (599). Explanatory
variables include the price of local loops (Pr), the price of unbundled local
switching (Ps), market size as m d by the ber of Bell Company access
lines in the state (LINES), and average local service revenue per-line in the slale
(RETAL). In addition, the variable RESTRICT measures the percent of
population in those metropolitan statistical areas in each state where the
availability of unbundled local swnh:lﬂng is limited.




1. DaTA

As previously mentioned, CLEC switch deployment data i3 provided by the
LERG (January 1999, April 2000, and October, 2001).7 Bell Company access lines
by siate are provided by ARMIS From 43-04 (2000 data)* Retnil price is measured
as average revenue per line, and this data is provided by the FCC's universal
service reporis.® The percent of population for each state in a restricted, Top 50
MSA is computed nsing Census data,"0

" Unbundied element rates for Joops and unbundled switching are based on state
tariffs and interconnection agreements between the ILEC and CLECs. The

. computation of element costs is both a complex and enormous nndertaking, This
lmdertaki'ng was avoided, fortunately, by acquiring summary data on network
access prices from a CLEC serving the vast majority of the U.S. market. Loop
and switching cost data was provided for 39 states. To protect the confidentiality

"of the data, the price data i3 normalized to 1.00 by dividing the series by their
respective means. This adjusiment to the data has no materia) impact on the
regression resulis, affecting on the constant term. Because fiie other explanatory
variables are available for all states, these 39 states make ip the final sample.

2. ResuLts .
The econometric equalinn'desm'bing' switch deploymentis

S=fy +B,P, +P,P; +B,LINES +B,RETAIL + B,RESTRICT +¢ {14}

-7 CI.ECmtkhﬂmdnﬂnedufdlmCDC_m-'mC'; CATEGORY = “CLEC*,
“I_reseller”, or “CAP"; minimum values for NPA and NXX = “Not Mull, The CATEGORY field 15
found In LERG 1, whemasﬂuranmnh\;ﬁe[dimfmmdmllikﬂﬁ. The two tables are linked
using the field “OCN.~

'} The ARMIS data is available online at www.fce.gov foch/armis, -

* Federal G ons Commission, State-by-State Telephone Revenues and Universal
Service Data, April 2001, Table S

¥ For MSAs that cross state lines, li-epopuﬂaﬁnn[sallomledmpmpﬂmlnﬂmhrgest
citien within the M3A. BecamelquOC‘sswiu:hmgmmicﬂmdidnolapplyinNewYurkmd
Teaas, RESTRICT was set equal to zero for these statss,

. % The data was provided by Z-Tel C ications, in Tampa, Flarida. Z-Yel provides local
exchange service using ; the UNE- Platfor {local loops plus local swilching/transport) in _ states.
Switching costs include local swliching and transport, as well as switch related charges such as the
daily usage fite (usage statistics required for billing).

where the fis are the estimaled coefficents and € is the econometyie disturbance
term. The dependent variable (S} is count data (i.e., the data has only discrete, so
we employ the Negative Binomial" Regression, which a commonly used
alternative fo linear least squares regression for count data. 12 Unlike the Poisson
regression, which is another popular regression technique for count data, the
negative binomial regression does not require that the conditional mean of the
data equal the conditional variance. Tf this assumption is incorrect (i.e., there is
overdispersiont in the data), then the Poisson estimates are invalid. The estimates of
the Negative Binomial Regression, however, are not. Further, if overdispersion is
not present, then the estimates of the Negative Binomial Regression are identical
to those of the Poisson regression.

As a product of the Negative Binomnial Regression, and “overdispersion”
parameter, o, is estimated, The value and stalistical significance of this estimated
parameter indicates whether or not the Negative Binomial regression is preferred
to the Poisson regression, because a non-zero value of the overdispersion
parameter indicates the restrictive assumptions of the Poisson regression are
inappropriate. If the estimated overdispersion parameter is zero (skatistically
insignificant), then the Negative Binomial regression s iderifical to the Poisson
regression. Our eslimates indicate that overdispersion is present in the data, so
the Negative Binomial Regression is the preferred estimation technique for
Equation {14).

The results of the Negative Binomial Regriession are provided in Table 1. Two
models are estimated. In Model (1), the dependent variable {s measured as the
number of CLEC switches deployed in each state between April 2000 and
Cetober 2001, during which Hme the restricion on access to unbundled
switching applied." Model (2) has a dependent variable measuring the number
of CLEC switches deployed between January 1999 and April 2000, a period prior
to the ULS restriction. This second model is estimated primarily to validate the
specificaion of RESTRICT. If our measure of the swilching restriction is
statistically significant during a period in which the restriction did not apply, itis

1* For a technical discussion of Negative Binomial and Polsson regressions, see A. Colin
Cameron and Pravin K Trivedi, Regression Analysis of Count Data {1998), Ch. 3.

¥ Both models were est d using ordinary Yeast 5q The results were nol materially
affected, though the estimates of the Negative Binomial Regression were mare efficient. For the
{OLS regressions, hRanueyRFSETTulnf'no:pedﬁcahmennf' cnu]d not be rejecied for either
equation.

% The restriction continues to apply.
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Inthe competition policy for the regulated ﬁE_-ﬁm induding electricity, gas, and
télecommunications.

. One common concern in w.._nr scenarios is when the ability to “buy” substaptally

offsels the incentive to “make.” In this paper, we evaluated both theoretically |

and empirically the relationship between “make” and “buy.” In our partimlar
construct, where self-supplied and purchased inputs may serve as complements,

- three sometimes conflicting effects are relevant to the “make-or-buy” decision, of

which the substitution effect is only one. Our empirical example considers the
deployment of switching facilities by entrants to the local exchange
telecommunications markets, and these empirics indicate that the substitution
effect is not dominant in this particular case. OFf course, the empirical example
chosen for aur analysis is not necessarily indicative of any ather particular case.
However, our findings do support the general notion that the substitution effect
is not the only relevant consideration, either theoretical or emplrical, for policy
makers in wm_mnuum what inpuis to make available to entrants when ?.onsgm
nonﬁmunoa in the utility industries.
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Table 1. Negative Binomial Regression Results and Descriptive Stalistica |
. N = 39}
Dependent, Dependent.

Variably = § Variabie » 299
" Variable Coefficient Coefficentt Mean
i {1-5tat) (t-5hat) (S5t Dev}
: -10.359 -9.598 - b
Constani (350 [
i i 8953 0387 100
IR{LOOPF) [Zyry 12y . 029
. D487 -D.006 100
In(ULS) . (2aep - (-0.03) 049
04% 053 . 347
n(LINES) Gsay Py " @s746m)
- 1517 D.568 s
Ak esr ©93) wm
-£0.798 a01n 030
RESTRICT 1960 o8y 023
0.268 f178
o B FE {6.46)
Pseuda R2 .76¢ 0.74¢
’ T 46.72
s . oo
’ 3931
598 @534

* Stabistically Sigrificant af the 5% level o7 better.
* Statistically Significant at the 10% leve] o bettar,

£ Pseudo-R2 Is computed using the likeilhood satio mdex,
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